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“hen you consult with the Raymond organization, you will find its suggestions completely 
unbiased. Raymond is interested primarily in learning what you wish to do; what the problems are; 
and how to solve them most speedily and economically. The means and methods of solution are sub- 
jects on which it is entirely without prejudice. @ For Raymond activities include every recognized 
type of subsurface support, so that its recommendations are based solely on the facts in the case. 
During the past 44 years, Raymond has been accumulating a huge backlog of worldwide experi- 
ence on every recognized type of pile foundation, concrete, composite, precast, steel pipe and 
wood piles. Also borings for soil investigation, caissons and construction involving shore protec- 


tion, ship building facilities, harbor and river improvements. This experience is at your service. 


CONCRETE PILE COMPANY 


Branch Offices in Principal Cities 
140 CEDAR STREET+ NEW YORK, N. Y. 
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ey N. Davis (Brown, 1901) received his 
tial experience as an instructor of physics at 
wen U. After teaching, also physics, at Har- 
rd, he became professor of mechanical engi- 
ering in 1918 e accepted his present post at 
vens Inst. of Tech. in 1928. He is a noted 
tributor to advances in thermodynamics, 
compression and steam engineering. 
ip S. Jen«xuns (George Washington U., B.S. in 
Ee.) was employed from 1927 to 1929 by the 
‘ountain Land Company of Denver in water and 
.od litigation. From 1929 to 1935 he served in 
e Water Resources Branch of the Geological 
uvey at Denver, Washington, D.C., and 
hattanooga. Since 1935 he has been in charge 
‘ the Hydrologic Research investigations of the 
<oi! Conservation Service near Waco, Tex 

sank M. Jomnson has supervised the execution 

the cadastral survey of the General Land 

Office in the United States proper and Alaska 
ince the imauguration of the direct system of 

survey in 1910. Prior to this he was with the 

U.S. Geological Survey and in private engineer- 

ing practice in the West 
B. Parker (M.1.T., 1911; M.S. Army Engr. 

School, 1922) joimed the TVA as chief 

construction engineer in Nev. 1935 and was ad- 

vanced to his present position in May 1938. 

End of the World War found him a Captain in 

the 26th Engineers, and he is now a Lt.-Col. in 

the Reserve. He has had a long experience in 
hydroelectric work for the Utah Power aad Light, 

Electric Bond and Share, and Stone and Webster. 

Irvine A. Jewry has been employed for over 23 
years by The New Jersey Zinc Company. He is 
now an engineering draftsman at Palmerton, Pa., 
and is much interested in etching and painting. 
and in exploring Pennsylvania’s old mills, 
furnaces, and bridges. 

luutan L. (U.S.M.A., 1903) has headed the 
Corps of Engineers since 1937. He served in the 
Philippines in 1904, in the Cuban Pacification 
in 1906, and in France in 1918. He was an in- 
structor at the U.S.M.A. from 1909 to 1912, and 
Commandant of the Army Engineer School 
1936-1937. Public works assignments throughout 
the country have supplemented his experience 
as engineer of maintenance on the Panama 
Canal, 1928-1932 and Governor of the Canal 
from 1932 to 1936 

Avoten J. ACkeRMAN (U. of Wis., E.E. 1926, C.E 
1932) has been in dam and hydroelectric develop- 
ment work that has included earth dams for 
Fargo Engineering Co. in Michigan, Conowingo 
and Bartletts Ferry dams by Stone and Web- 
ster, and the Calderwood and Chute-a-Caron 
project for Aluminum Co. of America. He was 
contractor's chief engineer on Madden Dam, 
Panama Canal Zone, and head construction 
plant engineer on TVA projects 1933-1937 

Ratusun (U. of Wash., 1903) spent 3 
years in the Philippines on structural engineer- 
ing before becoming Supt. of Bridge Construc- 
tion for the city of Seattle in 1915. Still earlier 
he taught in China. Since 1919 he has been a 
consulting engineer and professor of civil engi- 
neering at U. of Wash., S.D. School of Mines, 
Antioch College, and College of the City of N.Y 

C. Frane Jonnson (U. of Ky., B.S.C.E. 1919; C.E 
1938) has been with the Commissioners of 
Sewerage of Louisville since 1930 on design and 
construction of sewerage and drainage works. 
Prior to 1930 he was with the city sanitary 
engineer's office of Grand Rapids, Mich., for 6 
years, and with the city engineer of Paducah, 
Ky., for 2 years 

Raven H. CHampers (R.P.1., C.E. and D. Eng.) 
was formerly chief engineer of Jarrett Chambers 
Company and The Foundation Company. He 
has been responsible for the foundations of many 
important structures including the Standard Oil, 
General Motors, and Hearst Publications build- 
ings in New York City, the Nebraska State Capi- 
tol, and the underpinning of New York Public 
Library and Trinity Church Tower. 

F. V. Reacet (Ill. Col. and U. of Ill., B.S. in Chem.) 
was successively jun. and asst. engineer of ma- 
terials for the Ill. Highway Department between 
1918 and 1922. He has held his present position 
with the Mo. Highway Dept. since 1923 and is 
active in highway research, being chairman of the 
Committee on Highway Research Activities of 
the Amer. Assoc. of State Highway Officials. 
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SPEEDING HIGHWAY ‘REARMAMENT’ 


AVOID WINTER SLOW-DOWN, CUT COLD-WEATHER 
COSTS, WITH ‘INCOR’ 24-HOUR CEMENT 


“ 4 DEQUATE highways rank in importance with the 
A soldier and his weapons in national defense.” 
This policy underlies a far-reaching highway improve- 
ment program— building new roads, widening existing 


highways, strengthening bridges. 
Speed Winter Work 


it is essential to make 


Speed is the order of the day. . . 
every week count this winter . . . no time now for the 
usual cold-weather slow-down. 

Use ‘Incor’ 24-Hour Cement to assure normal con- 
struction speed, even in sub-freezing weather. U. S 
Route No. 40 (above), near Putnamville, Ind., is one 


of hundreds of important winter jobs where ‘Incor’ 


LONE STAR CEMEN 


prevented an expensive cold-weather slow-down. 
Cut Cold-Weather Costs 


By hardening thoroughly in one-third the usual time, 
this improved Portland cement minimizes freezing 
risk, cuts heat-protection costs by 50 to 60 percent, 
saves two to five days on each pour. 


Act now to save vital weeks this winter. Use ‘Incor’* 
for highways and bridges, new factories and plant addi- 
tions, air and naval bases. ‘Incor’ is a cold-weather 
safety factor, proved by over 13 years’ outstanding per- 
formance. Write for copy of “Cold-Weather Concret- 
ing.”” Lone Star Cement Corporation, Room2267, 342 


Madison Avenue, New York. *Reg. U. S. Pat. Off. 


CORPORATION 


LONE STAR CEMENT - INCOR’ 24. HOUR 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


some thinking about the part they are playing, and 

should play, in maintaining the design for living that 
Americans believe in and cherish. Our century-old 
standards have grown out of an interplay of political 
ideals, such as the Bill of Rights and the concept of 
democracy, and economic ideals, of which individual 
initiative and adventurous optimism have been the most 
significant. While sometimes apparently diverse in 
their modes of expression, these two sides of our design 
for living, the political and the economic, are closely 
interrelated. 

Without the Bill of Rights and democracy, individual 
initiative and adventurous optimism are impossible, as 
present conditions in the totalitarian nations vividly 
demonstrate. And conversely, without individual ini- 
tiative and courageous industrial adventuring, it is 
highly probable that neither the Bill of Rights nor the 
democracy that has made us a great and prosperous 
nation can survive. The great question that confronts 
us is a choice between a design for living based funda- 
mentally on the ideal of security and one based on the 
more familiar ideal of vigorous, exciting evolution. 


Static or Dynamic Security?~The ideal of security 
seems, at the moment, to have a striking appeal. In 
our internal economy we seem to be far more concerned 
about unemployment insurance than about employment 
itself. “Thirty dollars every Thursday” is far from a 
dead issue; and the CCC and the WPA are going strong 
while industry digs in and lives only from hand to mouth. 
All this is characteristic of national maturity, not to 
Say senescence. Hitherto it has been chiefly among the 
older peoples of the world, such as the Chinese and the 
French, that personal and family security have become 
the fundamental basis of the philosophy of life among 
the common people. 

is it possible that we have reached that stage in our 
evolution as a nation? Have we passed the period in 
our national development when every mother believes 


I: these troubled times it behooves engineers to do 


Engineers and the Standard of Living 


From an Address at the Stevens Institute of Technology 1940 Alumni Dinner 
By Harvey N. Davis 


PRESIDENT, STEVENS INsTITUTE OF TECHNOLOGY, HoBokEN, N.)J. 
Past-PrRESIDENT AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


that her new-born son may someday perhaps be the 
President of the United States; when out of humble 
bicycle shops in Detroit and Dayton can come ideas 
destined to revolutionize the transportation and the 
whole mode of living and thinking of the nation? I 
cannot believe that the United States has yet crystallized 
into a nation of security seekers, that individual initia- 
tive and courageous adventurous optimism are doomed. 
I still feel that the best possible sort of security is the 
dynamic security of vigorous activity rather than the 
static security of individual and national hibernation. 

Living Standards Still High.~Now where can and 
should the engineer come into the picture? Primarily 
I think, on the economic side. The most measurable 
and controllable aspect of the engineer’s contribution 
to modern economic life lies in his power of greatly rais- 
ing the standard of living of our whole population. 
Even that ‘third that is ill-housed, ill-fed, and ill-clad”’ 
is only so in comparison with what it might be. It is 
far better off today—and it was even more so in 1928— 
than were the corresponding under-privileged groups in 
the Middle Ages, or those of present-day China, India, 
Russia, or Germany. Unfortunately most of us, privi- 
leged and under-privileged alike, are usually so busy 
comparing our lots with what we think they ought to 
be, that we seldom stop to realize and be grateful for 
what they are. 

I admit that the standard of living of a nation is by 
no means all that is important in determining either its 
happiness or its contribution to the progress of the 
human race. Esthetic accomplishments and apprecia- 
tions, the formulation of sound and inspiring philoso- 
phies of life, the perception of and adherence to high 
ethical ideals, the appreciation of spiritual values—all 
these are what men really live for. On these are based 
the deeply durable satisfactions of life. 

But I cannot believe that it is inherent in the nature 
of things that a man must starve in a garret to be an 
artist, a poet, or a philosopher. Phidias, Aristotle, 


4 
: 
re 
7 
a 

(= 

= 

: 
I 


2 Civit ENGINEERING for January 1041 


Leonardo da Vinci, and Shakespeare all lived in com- 
paratively prosperous countries and in comparatively 
prosperous periods. Both genius and spiritual nobility 
are, I believe, more likely to emerge in nations whose 
standard of living is high than under contrary conditions. 
Besides, we know very little about how to engender, or 
even to encourage and develop, either genius or spiritual 
nobility; but we do know something about the humbler 
problem of encouraging and developing a still higher 
standard of living in the United States. 

Engineer's Contribution.~To the solution of this 
problem the engineer brings a particular kind of clear 
thinking. He cannot help realizing that if we are all to 
consume more and have more to enjoy, on a per capita 
basis, we must somehow contrive to produce more, also 
on a per capita basis. In other words, the engineer 
starts with the fundamental equation—average standard 
of living equals total production divided by total popu- 
lation. And he instinctively looks askance at any 
proposal to increase the value of the fraction by de- 
creasing its numerator. 

There is, of course, a type of activity, now increasingly 
prevalent, that is in apparent contradiction to this rule. 
In this highly competitive, warlike world, any one 
minority group can, and often does manage to tempo- 
rarily improve its own condition by fighting for, and 
securing, a larger proportion of the total production 
of the world, even though that total production is itself 
somewhat reduced by the tactics of the fight. Highway 
robbery was one of the oldest, one of the most imme- 
diately effective and, at times in the world’s history, one 
of the most esteemed, ways of putting this principle into 
practice. Its weakness, as a socially approvable pro- 
cedure, lay in the obvious fact that if at any given time, 
and in any given region, everybody devoted himself to 
highway robbery, nobody would long have anything of 
which to be robbed. 

Parallels in Our Day.~More modern, more subtle, 
and often more easily defensible applications of this 
same philosophy are in evidence all about us today. 
Unfortunately, every one of them has the same funda- 
mental long-range weakness. When a labor union says 
that no bricklayer shall lay more than six hundred bricks 
a day, it is fighting for higher wages and more protracted 
employment for bricklayers, but the country finds itself 
with far fewer brick buildings at the end of each decade 
than it would otherwise have had, and even the brick- 
layers themselves are, in the long run, worse housed 
than they might have been. 

When an industrial unit maintains a monopoly price 
and a restricted output instead of taking a smaller unit 
profit on larger sales, the public has less to consume or 
to use than it might have had. When the government 
arranges to have every third row of cotton ploughed 
under, or every third sack of coffee burned under a 
boiler, it may be applying a palliative to some tempo- 
rarily serious agricultural pain, but it is not permanently 
curing anything, or raising the standard of living of the 
world as a whole over the years. When one nation 
invades another, bombs its cities, confiscates its gold 
reserve, and enslaves its people, a temporarily dominant 
minority group may perhaps be improving its own lot 
for the time being but the standard of living of the 
world as a whole has definitely gone down. 


Vou, No. 


Eventually Only a Net Loss.~The trouble with a! 
these instances of fighting for one’s own rights is tha: 
in every such case much more is taken away from th: 
rest of the world than the minority group itself acquires 
If every minority group sets out to obtain a larger shar: 
of the total product by such means, everybody suffers 
in the long run. Happy only is the group that can do 
it first, and then by arousing moral indignation prevent 
anybody else from following its example. Nor does it 
help the general situation when those who want to do it 
next argue that because somebody else did it first they 
have a moral right to take their turn. The only way to 
resume either industrial or international morality is 
to resume. 

It must be possible to devise some socially desirable 
way of improving the lot of a minority group that is, at 
any particular time, relatively ‘“‘out of luck.’’ Such a 
way, to be thoroughly sound, would have to involve 
some increment in total production that could be as- 
signed, in considerable part at least, to the unfortunate 
group. Something of this sort should and can be worked 
out for the benefit of labor, whenever labor and manage- 
ment are willing to work and plan together with this 
fundamental principle in mind. 

Similarly with Mechanization.~The mechanization of 
industry is one of the chief contributions of the engineer 
to our present high standard of living. It, and its 
running mate, mass production, have enormously in- 
creased our per capita production, and with it, inevitably, 
our standard of living. But unfortunately each indi- 
vidual step forward in the mechanization of industry, 
however much advantage it may ultimately bring to the 
nation as a whole, is almost certain to inflict concen- 
trated hardship on some sharply localized group, which 
that group will naturally fight to ward off. That has 
been the history of industrial progress, certainly ever 
since the industrial revolution of the early eighteen 
hundreds, and probably long before as well. 

One of the greatest needs of the day is the development 
of far greater wisdom than we now possess with respect 
to methods of safeguarding the welfare of small minority 
groups who are injured by what benefits the rest of us. 
There must be some better way than making them fight 
for their lives to the obvious disadvantage of all con- 
cerned. This problem of how to handle transition dis- 
locations in a socially wise way is one to which both 
engineers and statesmen must give their serious atten- 
tion. 

A Task for Engineers.~This country needs new in 
dustries even more than it needs a good five-cent cigar. 
New industries mean new factories, new machines, and 
new capital expenditures generally. Furthermore, these 
new capital expenditures are the sine qua non of profits 
in all the old industries, and of what we call prosperity. 
And finally, prosperity is a very pleasant, even if some 
what dangerous, phase of the economic cycle. 

Wouldn't it be pleasant to live a little dangerously 
once again, with industrial confidence and optimism 
once more in evidence, with production once more daring 
to expand and give everybody a chance to work for 4 
living? Unfortunately engineers cannot bring all this 
to pass alone. But we can at least do our part by 
pressing forward along the pathway of vigorous, e!- 
thusiastic, optimistic research. 
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Silt Samplers Compared in Special Tests 


Accuracy, Ease of Operation, and Influence of Submersion Period 
Gwen Trial on Brazos River near Waco, Tex. 


By Davin S. Jenkins 
Hyprautic ENGINgEER, BLACKLANDS ExPERIMENTAL WATERSHED, Waco, Tex. 


pling device by no means 

solves all the problems en- 
countered in collecting silt records. 
It is only the first of two equally 
important phases, the other being 
the study and selection of reliable 
methods. Actual experiments to 
determine suitable methods of 
sampling are fairly numerous, but 
additional field tests and research 
are needed to improve present pro- 
cedure. The data presented here are 
confined to tests of instruments 
representative of five general types 
of construction illustrated in the accompanying photo- 
graphs. 

1. Horizontal tube with exterior valves. The TVA 
sampler, which is one of several samplers resulting from 
considerable research by the Tennessee Valley Author- 
ity, is very sturdy and of fairly massive construction. 
It consists of a weighted cylindrical tube resembling a 
hollow sounding weight, with an exterior flap valve at 
each end. The catchment chamber, which is about 2 in. 
in diameter by 8 in. in length, contains approximately 
one pint. An auxiliary line is used to trip a trigger which 
releases the two valves simultaneously, sealing the 
horizontal catchment chamber. The valves are cocked 
open before lowering the instrument to the desired 
depth in the stream. This permits water to flow freely 
through the cylindrical chamber until the valves are 
tripped. The sampler has a wide inlet aperture, is con- 
sidered instantaneous in filling, and requires transfer of 
the sample to an auxiliary container. The cost, ex- 
clusive of weights and bottles, is about $45. 

2. Horizontal tube with interior valves. The Tait- 
Binckley sampler consists of a horizontal cylindrical 
tube in five sections about 2'/: in. in diameter and about 
16 in. in over-all length. The center section of the five, 
which is the catchment chamber, is about 8 in. long 
and has a volume of about one pint. (An improved 
model holds a liter and has ball-bearing guides for the 
revolving center cylinder.) The second and fourth 
cylindrical sections are of rubber tubing and constitute 
the sealing valves. The entire device is lowered into the 
water, which flows horizontally through the tube until 
the sampler is tripped by means of an auxiliary line 
wound around the center catchment chamber. This 


nique, has 


ers TION of a suitable sam- Set sampling, still a young tech- 


tively few types. 


nevertheless developed 
into a full-grown branch of civil engi- 
neering field work comparable to stream 
gaging and snow surveying. 
ments for this work have been used and 
modified by many agencies throughout 
the country until practice has finally 
drifted toward the acceptance of a rela- 
Mr. Jenkins has se- 
lected five of these and subjected them to 
careful and thorough tests designed to 
evaluate their relative suitability under 3. 
practical operating conditions. 


turns in guides, twisting the two 
pieces of rubber tubing and sealing 
the sample. The framework con- 
tains a bar from which a sounding 
weight may be suspended. This 
sample also is considered to have a 
wide inlet aperture, and to be in- 
stantaneous in filling, and it requires 
transfer of the sample to an auxili- 
ary container. The cost of the new 
Binckley sampler, exclusive of 
weights and bottles, is $125. 
Vertical cylinder with sleeve 
valve. The Eakin sampler is the re- 
sult of much study and research by 
the Division of Sedimentation Studies of the U.S. Soil 
Conservation Service. It consists of a metal sleeve 
about 3 in. in diameter and 3 in. long held vertically in 
the water. It trips onto a thin rubber-covered metal 
plate by means of a spring trigger actuated by a weight 
that slides down a suspension cable or rope. A bayonet 
fastener under the metal plate provides a quick attach- 
ment for a bell-shaped weight or a current-meter sound- 
ing weight. Like the first two, the device is classified 
as wide inlet and instantaneous filling, and requires trans- 
fer of the sample. An improved model has been made 
available since the completion of the tests. The cost, 
including a bell-shaped weight, is about $75. 

4. Wide-mouth bottle. The U.S. Geological Survey 
bottle sampler consists of a pint milk bottle held verti- 
cally in a weighted metal sleeve suspended on a rope or 
sounding cable. For these tests a rubber stopper placed 
in the mouth of the bottle and attached to an auxiliary 
line was used to prevent entrance of water and silt until 
the instrument had been placed at the desired depth. 
This stopper is a departure from the original design 
which provided for use of this device to collect inte- 
grated samples only. There is no provision for sealing 
the sample after the bottle is filled. The sampler is slow 
filling, and does not require transfer of the sample. The 
cost, exclusive of weights and bottles, is about $4. 

5. Narrow-mouth bottle. The Faris sampler is an 
8-oz, round, narrow-neck bottle, held vertically in a light 
metal cup fastened to a standard current-meter hanger 
on which a sounding weight can be suspended. The de- 
vice is hung on a sounding cable or rope. An auxiliary 
line fastened to a cork or rubber stopper permits removal 
of the stopper at the desired sampling point. This 
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Silt Samplers Given Comparative Tests 
(a) and (b) TVA (c) and (d) Tait-Binckley (e) and (f) Eakin 


(g) U.S.G.S 


(h) Faris 
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eature prevents water from en- T tory record. Its importance is 
ering while the instrument is be- 3 exceeded only by that of accu- 
ug placed at the desired depth. racy. Many of the watersheds 
‘here is no provision for sealing 1.00 7 . = — from which records of soil loss 
‘he sample after the bottle is filled. are being obtained by manual 
it is slow filling and does not re- stanon sampling are so small that the 
juire transfer of the sample. 298 . _ —_ entire duration of runoff is fre- 
Like the previous sampler, the quently only a few hours. Dur- 
cost without weights and bottles ing the rapid rise and fall the silt 
is low—about $1.50. 0.80 I ~~ 1 content may vary several hun- 
Of these five samplers all ex- dred per cent in a few minutes. 
vantage of improvements result- a isU-acre watershed, the silt 
ing from use in natural streams. 940 ‘ STATION 4 content changed from 0.2 to 0.5 Ib 
For this reason these tests were per cu ft between 6:59 a.m. and 
somewhat unfair to the Eakin 09% SYMBOLS te 7:04 am., or about 30% per 
sampler, which had never re- ogo Tait Binckley Farris STATION 5 minute. 
ceived this tried and tested 1200N 1.00PM. 2.00PM. 300P-M 400 PM To test the relative speed and 
development. Other devices ime ease of operation, the time neces- 
studied but not included in this Fic. 1. Revative Catrration or Sampters’ sary to obtain the sets of ten 


test were the improved milk- 
bottle sampler used by the U.S. 
Army Engineers, and the Yuma, 
Topock, Frazier, Au, Riesbol, Jakuschoff, and Anderson- 
Einstein samplers. 

The two factors considered most important were the ac- 
curacy of the samples and their speed and ease of 
operation. 

Accuracy of a sample involves two elements: (1) 
“representativity’’ or the similarity of the silt content of 
the sample to the actual silt content of the water in the 
stream at the point and time concerned, and (2) con- 
sistency with which the apparatus will repeat samples 
from flowing water of constant density. 

As there is no known means of determining the exact 
quantity of suspended solids in a stream other than by 
sampling, there is no absolute base to which the results 
obtained with any one of the devices can be compared. 
Therefore, to study representativity it was necessary to 
set up a plan of experiment in which all the instru- 
ments were operated simultaneously at various pre- 
selected locations and then shifted about according to a 
prearranged design. Results of the more than 300 tests 
made in this connection, given in part in Fig. 1, show 
(1) that the two samples of individual pairs taken 
with each of the mechanical samplers (Eakin, TVA, 
or Tait-Binckley) vary more than those taken in the 
bottles; (2) that samples from the 


More than 300 Determinations at 0.6 of 
the Stream Depth 


samples obtained for the consist- 
ency study was recorded. All 
lost time from delays or break- 
downs attributable to the instrument was included in the 
total elapsed time. The results (Table I) show that ease 
of operation (time of operation less time for filling) is about 
equal among all samplers except the Eakin, while speed of 
operation (total time) is greater for the Faris and the Eakin. 


LOG OF TEST PERFORMANCE 


A record of breakdowns and delays was kept during 
all the tests. Some of these may be suggestive of typi- 
cal performance and are given here as recorded. 


TVA: Valves did not close. Put more tension in spring. 
Closing spring between valves broke; 4 minutes torepair. Vaives 
failed to seal. Was O.K. on retake. Tripping cord tangles badly 
around suspension line as sampler twists while being lowered. 
Helpers instructed to stand well to one side and to keep tripping 
lines taut to prevent twisting. Sampler tripped accidentally be- 
cause of too much tension on trip cord. Transfer of sample rapid 
and thorough. One man can do this satisfactorily. Trip cord 
tangled on suspension line. 


Tait-Binckley: On transfer of sample, water runs out of both 
ends. Put third man with crew to tilt entire equipment, to cause 
water to run out of one end oniy. Bearings had to be loosened 
andoiled. Tripcordtangled. Thirty-pound weight insufficient to 
prevent trip line from raising entire equipment. Installed 50-lb 


Eakin sampler are consistently low in STATON 200 
silt content, possibly due to the persist- Six-Tenth Depth 
ent leakage, which, being from the bot- "SAMPLER SYMBOLS 
tom of the chamber, may c the — 
heavier solids away; and (3) the bottle | 
samplers, especially the Faris, appear _ | —- 
to collect the most representative sam- ~~ Velocity, in Ft per Sec 
ples in that the results from these in- g 38 3 
struments follow the mean of the group 0.500 - 
most closely. z STATION 100 
As a test of consistency, ten samples erm thet 
were taken as rapidly as possible with 
the stream when the stage and silt con- Velocity, n 
results, shown in Fig. 2, indicate that 9:00 A.M. 10:00 A.M a 12:00 N. 1:00 P.M 2:00 P.M 
the Faris sampler is the most con- °60--+.—; T st 
sistent and that the Eakin is the most eS er 
erratic. Velocity®in Ft per Sec Fic. 2. Consistency Eva.u- 
In much of the work on this experi- } Six-Tenth oe fae 3 ATED BY MAKING TEN SAMPLES 
mental watershed, speed of field obser- 0.600 IN Quick SUCCESSION WITH 
vations is the essence of a satisfac- aa Time wre Each INSTRUMENT 
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was satisfactory. Trip cord broke. Installed 
Grit cleaned out of bearings. Found twig in rubber 
valve but sample was intact. Trip cord tangled around suspen- 
sion line. Some silt is lodging in rubber tubing. Samples may 
be somewhat low in content because of this. Rubber tubing be- 
ginning to crack but still intact. 


weight which 
heavier cord 


Eakin: Sleeve would not slide; 6 minutes lost in freeing and 
oiling it although it had been working properly and should not re- 
Sample leaked out, sleeve not bearing tightly on plate. 
Repaired. Sleeve bound again; 2 minutes lost. Lead tripping 
weight becoming badly battered. Tied tripping cord to weight to 
reduce fall. Sleeve failed to trip, slid about halfway and stopped 
Part of sample lost owing to inability of two men to discharge 
sample. Additional helper provided. Tripping cord tangled on 
suspension line. Twig under sleeve caused loss of sample. Re- 
Sleeve rebounded from plate and remained open, losing 
Tripping weight broke in two, and one-half lost in river. 
All water leaked out on way up 
Spent 8 minutes getting sleeve 
Lower 


quire oil 


peated 
sample 
Substitute weight installed. 
Kepeated sample which was O.K 
to slide although it was working in shop 30 minutes before 
plate bent by use, sample leaks out. 


U.S.G.S.: Bottle pulled out of frame by trip cord and lost in 
river. Stopper was apparently too tight. Trip cord tangles and 
winds around suspension line as sampler twists while being lowered 
Stopper pulled out prematurely. Too much tension on trip line 
trying to prevent line from winding up on suspension line. Two 
bottles pulled out of frame and lost in river consecutively—third 
one O.K. 


Faris: Trip cord tangled, winds around suspension line. Cork 
pulled out too soon because of tension on trip cord needed to pre- 
vent winding up on line. Corks popping out of Faris bottles con- 
taining samples, sun apparently expanding air in bottles. (Keep 
in a cool place.) 


The effect of holding open bottle-type samplers in the 
water after filling was also investigated by lowering 
empty corked bottles in U.S.G.S. and Faris-type samplers 
to a |-ft depth, removing the stopper, and leaving the 
bottles in the water various lengths of time, some pur- 
posely too short to fill the bottle, and some longer than 
necessary for filling. Additional information was ob- 


Tasiel. Time Regurrep ro TEN SAMPLES 
(a) Total Time in Minutes; (5) Total Time Less Filling Time, in 
Minutes 

Sra. 100, at 0.6 Sra. 280, at 0.6 AVERAGE 

or STREAM Sta. 100, at or STREAM Time PER 

Derru 1-Fr Derra SAMPLE 
Sampter (a) (b)* (a) (bd) (a) (0) (a) (bd) 
Eakin . . 24 24 9!/> O'/s 21 21 1.82 1.82 

Tait 

Binckley s s 0.85 0.85 
US.G.5 10 5'/s 10 8 0.92 0.75 
Faris 10'/s 7'/s 15 1.22 0 85 


* Faris sampler required 35 to 45 sec for filling; U.S.G.S., 8 to 15 sec. 


tained by immersing open bottles filled with clear water 
for various lengths of time. The results of these tests 
(see Fig. 3) show that, for the silt concentrations en- 
countered, holding of the open bottles in the water as 
long as 90 seconds after filling causes negligible increase 
in the silt content of the sample. It is of interest to note 
that the clear-water samples gathered silt rapidly at 
first and approached the silt content of the stream only 
after several minutes of immersion. The change is at- 
tributed to the differential in specific gravity between 
river water and the clear water in the bottles. 
Mechanical analysis was made of five composites, each 
consisting of the solids from 15 samples taken with each 
of the five samplers at 0.6 the depth of the stream 
measured from the surface. The results tabulated in 
Table II show (1) that the material in suspension was 
very fine, containing less than 10% of particles larger 


Vou, No. 

than 0.05 mm, and (2) the TVA sampler collected the 
highest percentage of coarser solids and the Eakin 
the lowest. The valves of the TVA sampler may im- 
pede the upward travel of heavy solids in turbulent water 


= 0.30 
Botties Not Full TO 11:40 AM. 
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oO Clear Water Samples. Bottles Filled With Clear Water and 
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Time of immersion, in Seconds 
Fic. 3. Errects oF IMMERSION TIME ON CALIBRATION 
Samples Taken at 1-Ft Depth; Velocity, 3 Ft per Sec 


and deflect them into the instrument, while the leakage 
at the bottom of the Eakin sampler may account for 
the loss of these heavier particles from those samples. 


SIGNIFICANCE OF THE RESULTS 


Careful interpretation of the entire program has led 
to the following conclusions: 

1. A sampler that collects its contents slowly inte- 
grates and damps out the effect of the flow pulsations 
that would cause variations in the homogeneity of the 
silt concentrations, and produces samples more repre- 
sentative than those obtained with mechanical devices 
that operate instantaneously. 

2. Any sampler that requires transfer of the sample 
to an auxiliary container is less desirable than the bottle- 
type sampler from the standpoint of field operation, 
because of the danger of losing part of the sample on 
transfer. 

3. For silt concentrations up to 0.257% of rather fine 
solids, excessive time of immersion of the bottle sampler 
after filling does not cause significant increase in the silt 
content. 

4. For streams carrying 1% silt by weight or less, and 
in which the rate of change of silt content is negligible 
within a period of 30 to 45 sec, the Faris sampler appears 


MECHANICAL ANALYsIS OF 15 SAMPLE COMPOSITES 
TAKEN AT Srx-TeEnTHS OF SrREAM Depru 


(Total Silt Content in Percentage by Weight Is Given in Fig. 1) 


II. 


SMALLER 

LARGER 0.05 Mu THAN 

Tuan 0.1-0.05 or 0.05-0.002 0.002 

SAMPLER Desers 0.1 Mu Mm LARGER Mm Mm 
Faris 0.2 1.3 3.9 5.2 41.7 52.9 
U.S.G.S. 0.2 1.4 4.1 5. 40.6 53.7 
Tait-Binckley 0.2 B58 4.0 5.1 41.0 53.7 
TVA 0.4 1.9 5.5 7.4 38.6 53.6 
Eakin 0.4 1.1 3.0 4.1 39.5 56.0 


to be entirely satisfactory. For streams in which the 
change in silt content is very rapid, such as those of the 
Blacklands experimental watershed, the U.S.G.S. sam- 
pler, which fills in about 10 sec, appears more desirable 
than the Faris. 

The experiment was conceived and promoted by the 
writer. Valuable suggestions were made by C. E. 
Ramser, M. Am. Soc. C.E., chief, Hydrologic Division; 
A. E. Brandt, acting chief, Division of Conservation 
Experiment Stations; and H. R. Leach, H. L. Cook, 
L. L. Harrold, Joe W. Johnson, and the late Glenn 
Holmes, all of the Washington offices of the Soil Con- 
servation Service and members of the Society. The 
work was done under the general supervision of Ralph 
W. Baird, project supervisor, and valuable assistance 
in the operation of samplers and analysis of samples was 
rendered by many others of the staff. 
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history and government that 

there is no bureau of the federal 
service whose cooperation is neces- 
sary in so many governmental ac- 
tivities as the General Land Office. 
This has been true practically from 
the beginning, and unquestionably 
it is true today on a wider scale than 
ever before. The reason of course 
is found in the bureau’s basic func- 
tions of surveying, managing, and 
disposing of lands in the public 
domain under the laws and policies 
that have governed this work. 
Cadastral survey and records have 
been necessary throughout the years 
to a steadily increasing number of 
governmental activities, and today 


[: is said by students of American 


T N 1812 the real estate activities of the 
federal government assumed such 
proportions that it was necessary to 
organize a special bureau in the Treasury 
Department to handle them—the General 
Land Office. Transferred to the Depart- 
ment of the Interior in 1849, this Office 
became the government's principal agency 
in the swift development of the West. In 
recent years it has been charged with 
much work in retracing old surveys and 
in defining and recording lands with- 
drawn from private ownership in con- 
nection with the national program of 
conservation, rehabilitation, and use of 
natural resources. Mr. Johnson's origi- 
nal paper was presented before the Sur- 
veying and Mapping Division at the 
Denver Convention of the Society. 


The policy of land distribution 
was authorized by the Continental 
Congress in its now famous ordi- 
nance of 1785, in which was also em- 
bodied a scheme of survey out of 
which grew the present highly de- 
veloped system of surveying the 
public lands. Disposal commenced 
immediately, and in 1789 this func- 
tion was formally taken over by the 
Secretary of the Treasury. In 1812 
the government's real estate activi- 
ties assumed such proportions that 
a special bureau was organized in 
the Treasury Department to handle 
it; this was the origin of the General 
Land Office. 

Other sources of national income 
soon developed, and during the 


they are essential to all agencies 
concerned with the national program of conservation, 
rehabilitation, and use of the natural resources. 

The public domain came into being with the cession 
to the federal government by the original states of the 
region relinquished by England under the treaty of 1783, 
lying between the Allegheny Mountains and the Missis- 
sippi River north of 31° north latitude. This territory 
was encumbered with no conditions except that it should 
be held, used, and disposed of for the common good of 
the nation. By purchase with the common fund and by 
treaty, additions were made until it extended to the 
northern line of Mexico, to the Pacific Ocean, and to the 
polar sea, embracing an area of nearly three million 
square miles. 

In its early years the young nation had practically no 
income to use for financing public enterprise other than 
that derived from selling its public lands, part and parcel, 
to all comers. Land was its most plentiful possession, 
almost its only possession, and apparently was without 
limit. On this hypothesis, for more than a century, the 
public domain served as the original source of national 
prosperity and the spring and reservoir of material 
wealth. Today, because of the open-handed policies of 
the past in its sale, donation, 
grant, and gift, there remains only 
a remnant of what once included 
most of the nation from ocean to 
ocean. Yet today under our na- 
tional conservation policies the 
General Land Office is busier in 
many directions, and is concerned 
with far greater recognizable val- 
ues, than it was in the years when 
the public domain was at its broad- 
est extent. Nevertheless at times 
we are tempted to ponder on how 
lifferently much of our national 
vealth in land might have been 
istributed could our forefathers 
iave caught even a glimpse of the 

't-so-distant future. 


Tue Sotar Compass Usep on EarRLy Surveys 
or THE PuBLic LANDS, WAS INTRODUCED IN 
1836 By A. Burt 


7 


1830's land began to assume a very 
different role in the national economy from that of sup- 
plying cash income. Agriculture acquired growing im- 
portance in the outlook for the future. But population 
was needed, and finally settlement was decided upon as a 
sufficient compensation for the awardofland. To meet 
the changed conditions the General Land Office, whose 
operations were rapidly broadening and increasing in com- 
plexity, was reorganized in 1836, and in 1839 was trans- 
ferred to the Department of the Interior, where after the 
enactment of the Homestead Law in 1862 it became the 
government’s principal agency in the swift development 
of the West. 

In recent times conditions and policies relating to the 
public lands have undergone fundamental changes, and 
the General Land Office is again being reorganized along 
modern lines to enable it better to perform its usual func- 
tions as well as to meet the requirements of the new land 
utilization policies. In this great undertaking surveying 
is a basic function. In 1910 the set-up for this was 
changed from the antiquated, inadequate contract method 
to the direct system later known as the cadastral engi- 
neering service. 

The question is sometimes asked: What are cadastral 
surveys and what is their purpose ? 

Cadastral surveys of the General 
Land Office, in contradistinction to 
information and construction sur- 
veys, are made primarily for juris- 
dictional and proprietary purposes. 
They identify lands by subdivi- 
sions upon the ground and by ex- 
planatory data in the records, 
define political and private land 
boundaries and determine area. 
Such surveys by reason of their 
purpose are inseparably associated 
with the public domain, and as 
prerequisite to geographical loca- 
description, and title are 
fundamental factors in the formu- 
lation and operation of laws and 
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policies relating to the 
public lands and there- 
fore in a very definite 
sense in the orderly ad- 
ministration of natural 
resources. Our work 
on the public lands is 
cadastral engineering in 
its fullest sense. 

The direction and ex- 
tent of survey expan- 
sion and restoration is 
regulated by law and 
governmental policy to 
meet the legitimate 
needs of location, de- 
scription, title, and use. 
For a hundred years 
agricultural settlement 
in the Mississippi drain- 
age basin constituted 
the primary, and at 
times almost the sole, 
reason for survey ex- 
pansion. As the tide of 
emigration moved west- 
ward to the Pacific 
Coast and Alaska, 
newer surveying activities began to share with agricul- 
ture the necessities of location, description, and title in 
terms of General Land Office surveys—tailroads, Spanish 
grants, Indian and other reservations, and state boun- 
daries, to mention a few. 

About the time lands suitable for farming under the 
settlement laws were beginning to dwindle, other needs 
for survey expansion and restoration were originating in 
the withdrawal of large areas for forestry, parks, reclama- 
tion, power, oil and gas development, geological explora- 
tion, soil and timber research, water investigations, and 
many similar purposes. One of the major activities of 
the General Land Office is the resurvey under the act of 
1909, of lands where the original contract surveys are 
found to be faulty, obliterated or inadequate for present- 
day purposes. Also, in the mining states, the mineral 
leasing act of 1920 is responsible for a moderate volume 
of surveys for patent. 

The General Land Office is the only Congressionally 
constituted agency charged with the execution of cadas- 
tral surveys and resurveys on the public lands. It is not 
always understood that original surveys do not ascertain 
boundaries, but instead create legal subdivisions. This 
apparently minor distinction can be very important in 
certain situations. 

In the execution of cadastral surveys there are two 
major procedures—the creation and marking of the sur- 
vey lines on the ground, and the 
preparation of the official record. 
The additional step of approval 
and acceptance by competent au- 
thority is necessary under the law 
to give such surveys their official 
and legal standing. 

The final survey record consists 
of field notes, describing in detail 
the processes of survey and the 
results on the ground, and the 
plat, which is a graphic represen- 
tation of the surveys prepared 
from the field notes. The origi- 
nals of all records, field notes, and 
plats are filed in the United States 
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Doc TEAMS SUPPLIED THE FIELD CAMPS ON 
THE SURVEY OF BOUNDARIES FOR MCKINLEY 
NATIONAL PARK, ALASKA 


public survey offices in the 11 active western public land 
states and in Alaska, and in state offices in the inactive 
states, and duplicates are on file in the General Land Office 
at Washington. The primary purpose of the plat is to 
show the courses and lengths of survey lines and inci- 
dentally topography, drainage, and culture. Its basic 
function is to designate and describe areas within its bor- 
ders in specific terms and to serve as the legal basis for all 
transactions involving the public lands. This legal sig- 
nificance of the plat is as important as though incor- 
porated into the original land patent or deed. 

In general the regular plats of an original survey are 
readily interpreted by the public and by government 
officials having occasion to consult them, but those of 
certain types of fragmentary and irregular surveys, and 
especially of resurveys, are necessarily complicated. 
Resurveys with tract segregations frequently show con- 
flicts due to conditions of hiatus and overlap and other 
forms of error in the old surveys. 

The admonition of the resurvey acts that no resurvey 
shall be made so as to impair the bona fide rights of land 
claimants applies as much to the maintenance of adequate 
records as it does to proper field methods. Constant study 
of suitable methods for providing competent descriptions 
has largely standardized this phase of the work, but it 
nevertheless follows that many of the more complicated 
plats may need to be interpreted by experienced engi- 
neers or clerical specialists. 

Each of the thousands of mineral surveys has an 
official plat, likewise the numerous homestead entry 
surveys and irregular tracts of every description. More- 
over, plats amending original descriptions are required 
for many reasons—chiefly for showing new public land 
lottings resulting from the segregation of mineral or other 
irregular surveys or a further subdivision of existing lot- 
tings. These plats are prepared either from field surveys 
or, when appropriate, from office records, and in all cases 
copies are filed in the usual official places. 


RESURVEYS INVOLVE COMPLEX LEGAL PROBLEMS 


Present problems of cadastral engineering, although 
similar in principle to some of an earlier day, naturally 
are much more complex. The more complicated prob- 
lems, especially in their legal aspects, are found in the 
execution of resurveys—in restoring to their original posi- 
tion old surveys now obliterated or otherwise inadequate, 
under which private as well as government land is defined. 
Clearing and improvement of the land, as well as time 
and the elements, have destroyed the original physical 
evidence of many of the very early surveys, and on the 
treeless tracts of the western country, where perishable 
corner material was often employed, even markings of 
only 50 years ago have largely disappeared. These con- 
ditions and the faulty and fictitious character of many 
of the old contract surveys, are not infrequently brought 
to light by conservation activities 
requiring area identification in 
terms of the original or official Gen- 
eral Land Office survey, to serve as 
bases for administration, exchange, 
and lease. 

Occasionally it develops that an 
area has been returned as surveyed 
under the contract system—as evi- 
denced by plats of record, on which 
lands have been disposed of and 
rights acquired, all as though fully 
authentic—when field investiga 
tions show that the survey was 
never made in fact. Fortunately 
such areas constitute only a frac- 
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tional percentage of the 
whole. The problems in- 
volved in the recovery of 
the legal survey in such 
localities require in their 
solution the employment 
of much more than tech- 
nical surveying proced- 
ure. The legal rights of 
the government, the 
state, and individuals 
must be considered and 
then defined later by re- 
survey processes. In case 
of serious conflict, such 
work necessitates the 
making of reconnaissance 
surveys and comprehen- 
sive field investigations, 
accompanied by reports 
and maps for further 
engineering and legal consideration, or for use as ex- 
hibits in boundary suits before the courts. For it will 
be remembered that cadastral surveys—unlike purely 
scientific surveys of an informative character, which 
may be amended with changing conditions or because of 
error—tmiark for all time the legal boundaries of the lands. 

An approved official survey may be physically lost or 
in error, or fraudulent in whole or in part, but it still is 
the only basis on which boundaries and area are defined 
for all time with descriptive fixity of place. In making 
resurveys under such conditions it is our problem, in 
effect, to supply something that never existed physically, 
and to protect all valid rights in the process. 


MonuMENT No. 1 on BOUNDARY 
or McKINLEY NATIONAL 
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MANY PARTIES NOW IN FIELD 


New developments are continually taking place in con- 
nection with conservation. The contrast between the 
present purpose of cadastral surveys and that when dis- 
posal rather than conservation was the basic theory, 
may be seen in the following excerpt from my report to 
the Commissioner in discussing appropriations for work 
on which about 80 field parties are now engaged: 

‘The more extensive and important projects scheduled 
for 1941 are on the public range in western states under 
the Taylor Grazing Act and on the national parks and 
forests in all parts of the country, including Alaska. 
Other areas in the same category, but of lesser extent, 
include Indian Reservations, reclamation withdrawals, 
and regions valuable for their mineral, timber, water- 
shed, wild life and recreational resources. Surveys and 
resurveys also will be made of lands applied for by indi- 
viduals under various laws and by the states, and of a 
wide range of miscellaneous tracts including home sites 
and Section 15 lands under the Taylor Act. In addition 
engineering field investigations will be made of old sur- 
vey conditions for use as evidence in suits before the courts 
and to develop data for resurveys.” 

Through the processes of the public land survey 
system, in the 152 years of its operation, over a billion 
and a quarter acres of the public domain, whose territory 
embraces about 79% of the United States proper, and 
Alaska, have been surveyed under 35 principal meridians 
and base lines. This area includes 18 states surveyed 
practically in their entirety, and 1] states approximately 
YO" > of whose combined area has been covered by the 
rectangular net. In the territory of the public domain 
dwell nearly sixty million people, and its real and po- 
tential wealth is untold. In this vast area, with few 
exceptions, title to privately owned land passed in the 


Tue TETON RANGE MIRRORED IN JACKSON LAKE, WYOMING 


On West Boundary of Teton National Park, Created by 
Congress and Under Consideration for Survey by the 
General Land Office 
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first instance direct from the United States under its 
various land laws, with descriptions in terms of the 
cadastral survey of the General Land Office. 

In more recent years the United States has rapidly 
become an extensive land owner as a proprietor of those 
areas of the public domain that have not passed into 
private ownership, and by repurchase where conservation 
plans demand administration in units too large for in- 
dividual enterprise. Practical administration and long- 
range reclamation of these national areas for conserva- 
tion require complete title records and land descriptions, 
including marking of lines on the ground, and dealing 
with adjoining owners on questions of boundary location. 

Of equal interest to engineers is the advance that has 
been made in the accuracy of cadastral surveys. Most 
of the very early public land surveying was done with the 
needle compass, generally with inadequate determina- 
tions of the magnetic declination. 

The solar compass was introduced in 1836 by William 
A. Burt, who was engaged on General Land Office work 
in the state of Michigan. Here, in a region of great dis- 
turbances due to local attraction, the solar compass 
proved its true worth. However, it required nearly 
fifty years to bring it into general use. 

By 1880, the need for surveys in Colorado and other 
Rocky Mountain states had become pressing, but here 
the use of the engineer’s transit, rather than the compass, 
was required. Another United States surveyor, Benja- 
min H. Smith, designed the solar unit that bears his 
name, which afterward became the standard instrument 
on General Land Office surveys. In more recent years the 
accepted model has been the engineer’s light mountain 
transit which has been perfected and properly equipped 
for making all needed observations on the sun and 
polaris for frequent and exact determinations of time, 
latitude, and azimuth. The solar unit is used mostly in 
running lines through timber and undergrowth. As 
many as twenty or more solar determinations of the 
meridian may be made to every mile, all with remarkable 
rapidity and accuracy. 

Transit observations and methods, where employed 
on guide meridians, standard parallels, township ex- 
teriors, state boundary retracements, and other im- 
portant lines, attain an accuracy that is reasonably com- 
mensurate with the specialized methods employed in the 
topographic and geodetic surveys. Hence cadastral sur- 
veys may be incorporated with them, or topographic 
surveys may be made use of for showing more complete 
data on the township plats. In connection with air- 
photo surveying methods, the cadastral survey is of 
great importance as it affords a most excellent general 
control, and an exceedingly important adjustment for all 
notable topographic features at intervals of every mile. 

Steel-tape measurements with reductions from slope 
to true horizontal, first used by the mineral surveyors in 
the Rocky Mountain states, have long been required on 
all public land surveys. These reliable measurements, 
coupled with the accurate azimuths of the lines, have 
made possible the greatly reduced closing errors of the 
current surveys. I am entirely safe in stating that two- 
thirds of all current work is kept well within one-third of 
the closing limit required by the Manual of Surveying 
Instructions—and that limit, for the present solar-transit 
methods, is only one-sixth of that formerly permissible 
for needle-compass surveys. Such is the progress made 
since the use of the 
magnetic needle 
was prohibited by 
law nearly fifty 
years ago. 
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Tennessee Valley Emergency Construction 
New Units and Economical Expansion of Existing Units to Add 300,000 Kw 


By T. B. PARKER 


Member American Society or Crvit ENGINEERS 
Cuier Encrveer, Tennessee Vattey Autnoritry, KNoxvitie, Tenn. 


Authority for 1941 and subsequent years, as out- 

lined in the budget request submitted to Congress 
in December 1939, provided sufficient generating capac- 
ity to meet the estimated normal growth of electric load 
in the Tennessee Valley area. 

Early in 1940 it became evident that the demand for 
power was increasing more rapidly than had been antici- 
pated, largely as a result of the acceleration of industrial 
load for the production of materials essential to national 
defense. The Advisory Commission to the Council for 
National Defense gave this situation consideration, and 
recommended to the President that construction of addi- 
tional generating facilities be immediately undertaken by 
the Authority. 

On July 31, 1940, a bill authorizing additional funds 
for the Tennessee Valley Authority to provide additional 
power capacity was signed by the President. This pro- 
gram includes the Cherokee Dam on the Holston River, 
additional generating units at Wilson and Pickwick 
Landing dams, and a steam generating plant near Watts 
Bar Dam, together with necessary transmission lines and 
other related work. The total capacity provided will be 
approximately 300,000 kw. The total estimated cost is 
$65,800,000, of which $25,000,000 has been appropriated 
for the fiscal year 1941. 

Figure 1, which shows the available system power and 
estimated power requirements of the Authority through 
1944, illustrates the rapid increase in system peak de- 
mand due largely to acceleration of the industrial load. 
This increased demand for power is indicated during the 
early part of 1942, and the successive installations (both 
in the normal program and in the emergency program) 
which will be available at that time to take care of this 
demand are added. 

The principal reasons for selecting the TVA as the 
agency to provide this power are these: (1) The Tennes- 
see Valley is favorably located with respect to present 


Te construction program of the Tennessee Valley 


and prospective industries requiring large amounts of 
power for national defense work. (2) The Authority has 
an existing engineering and construction organization 
able to undertake this work immediately and efficiently, 
(3) Additions to the present TVA power generating sys- 
tem can be made at an unusually low incremental cost. 

The particular projects selected were chosen with a 
view to economy, speed of construction, ease of procure- 
ment, and their ultimate relationship to a desirable 
multiple-purpose development of the Valley. During 
the present emergency it is contemplated that the Chero- 
kee Reservoir will be used mainly for power generation, 
with other uses incidental. 

Development of the Tennessee River has now reached a 
point where water stored on the upper tributaries can be 
used over an average head of 320 ft at main-river proj- 
ects. By 1942 the total main river head developed will 
be 370 ft, and by 1945 it will approximate 500 ft. The 
foundation has thus been laid for increasing economy in 
future developments on the tributary streams. 

The Cherokee Dam, located on the Holston River 
about 30 miles above Knoxville, will impound water for 
use over the entire developed head on the main river, plus 
the head at the dam, which will be about 150 ft with 
reservoir full. The initial generating capacity will be 
90,000 kw. 

Above this site the drainage area is 3,428 sq miles. It 
has an average rainfall of about 46 in. The average 
annual flow is 4,800 cu ft per sec with a minimum annual 
recorded flow of 2,840 cu ft per sec. The total useful 
storage will be 1,400,000 acre-ft, or about 40% of the 
mean annual runoff. This storage used over the critical 
dry period will augment the low flow of the river by about 
5,000 cu ft per sec. The reservoir will be filled during the 
spring runoff period, normally in about three months. 

The Cherokee Project plus the necessary additional 
capacity downstream, if operated for power only, will 
increase the prime power output of the TVA system 

which will be in existence in 1942 
by 120,000 continuous kw, and the 
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AVAILABLE CAPACITY AND EsTIMATED Peak DEMAND 
Sharp Rise in Actual Demand Already Evident 
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that year. Turbines and gener- 
ators are all of standard type, and 
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wi require little development 1 Capacity of New System DRY The day after the authoriza- 
on the of the manufac- 

mn part 120 000 


YEAR tion, construction forces were at 
turers 36.000 Kw Pickwick No work building an access railroad 
52.000 Kw. Wilson No. 11412. 4 


stallation of additional ca- 


90 000 Kw. Cherokee 


to the Cherokee Dam, and pur- 


pa ty in the main-river plants at 1a Capacity of Exist 
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and Pickwick Landing is 
necvssary both to utilize the ad- 


903, Energy From New System 


chase of the necessary materials 
was begun immediately. Figure 
3 shows the status of construc- 


ing System + 
40 000 Kw at Cherokee 


dit) nal water supply made avail- 


100 000 Kw at New Steam Plant 


tion of the Cherokee Project on 


November 28, 1940, 17 weeks 


abl. by Cherokee Reservoir, and 


| 683]80 000 Kw at Main River From Cherokee Storage 


to provide the required system Energy From Existing Hydro and Steem Plants | after the work was authorized 

peak capacity. Since additions en AVERAGE by Congress. It has been recog- 

to the original generating capaci- + wee deer ae EAR nized from the beginning that 
w ea 

ties of these plants to utilize the 1 400 14.36.00 Kw. Pickwick No. manufactured equipment would 
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present storage were already un- 
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Dump-Power Added to System 000 Kw Wilson No. 118121 he most difficult to secure under 


90 000 Kw Cherokee 
present conditions. With this 


pacity were greatly facilitated by ST 100 000 Kw ot New Steam Fen | in view the bill provides that 
duplicating units already on or- 1000 — — 1 From New much of the usual Government 
der. No important changes in v= hee ber?) 7 purchase procedure can be dis- 
plans or specifications were pensed with where necessary. 
necessary in order to purchase ee a Ewe By September 1, contracts had 
the additional units, and the 600""sn. Feb Mar Apr May Jun Jul Aug Sep Oct Nov De 4 been awarded for three 30,000-kw 
work of installing them will be Month hydraulic turbines and genera- 
carried on with crews already or- Fic. 2. SgasonaL DistrRiBsuTION oF New Power tors for the Cherokee Dam, for 


ganized. Speed and economy 
will thus be realized to the fullest extent possible. 

The Wilson and Pickwick Landing units included in 
the present emergency program are the fourth 36,000-kw 
unit at Pickwick, and Wilson units Nos. 11 and 12, of 
26,000-kw capacity each. These are scheduled to go into 
operation in March and April 1942. 

To prime the large amounts of secondary power avail- 
able on the TVA system after the addition of Cherokee 
and the units downstream, an additional source of de- 
pendable energy was necessary. It was decided that in 
view of all the circumstances, a new steam plant of the 
proper characteristics would do this to the best advan- 
tage. Such a station can be built in a short enough time 
to meet the estimated load requirements. 

The new steam station will have a generating capacity 
of 120,000 kw and will be located about 3,500 ft down- 
stream from the Watts Bar Dam. This location has the 
advantages of (1) relatively inexpensive fuel (local coal), 
(2) direct transmission connection (using Watts Bar 
hydro switchyard), (3) gravity supply for 
condensing water, (4) favorable site al- 
ready owned by the Authority, (5) exist- 
ing rail and highway connections, and (6) 
existing organization and plant available 
for construction. 

This last item is of considerable impor- 
tance. The organization now building 
Watts Bar Dam, together with complete 
camp, plant, and storage facilities, will be 
available for the concurrent construction 
of the steam plant. This will make pos- 
sible large administrative savings, and 
has allowed immediate starting of con- 
struction operations. 

Figure 2, showing the duration and 
amount of power from the proposed new 
projects, indicates how this additional 
energy will prime the available secondary 
power of the system during a dry year and 
during an average year. This figure also 
indicates how energy from the steam plant 
primes the available hydro energy, add- 
ing 100,000 kw of continuous power to 


two 26,000-kw turbines and gen- 
erators for the Wilson Dam, one 36,000-kw turbine and 
generator for Pickwick Landing, and two 60,000-kw 
turbo-generators with two 600,000-Ib per hr boilers for the 
steam plant. The total purchases for the emergency pro- 
gram amounted at that time to more than $10,000,000. 
The incremental cost of additional prime energy sup- 
plied by the emergency program will be about 1.5 mils 
per kw hr at the switchboard. This assumes the entire 
cost charged to power and includes interest on the in- 
vested capital at 3%, together with appropriate allow- 
ances for depreciation, operation, and maintenance. 
General responsibility for this work rests primarily 
with the writer. The responsibility for planning, design; 
and construction is the province of S. M. Woodward, 
chief water control planning engineer, H. A. Hageman, 
chief design engineer, and A. L. Pauls, chief construction 
engineer. Lee G. Warren is project manager of the 
Cherokee Project, and F. C. Schlemmer holds the same 
position on the Watts Bar Project. 
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roject, the downstream units, and the Log Crib Cofferdams on Each Bank Have Been Completed and River Diverted Be- 


Stearn plant will add a total of about  tweenthem:; C 
~<).000 kw of continuous power in 1942. 
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Anatomy of an Old Covered Bridge 


A Truss, an Arch, and a Sprinkling of Anecdotes 


By Irvine A. 
PALMERTON, Pa. 


ARLY nineteenth cen- 
tury textbooks on civil 


engineering suggest 
that engineers had “‘bridge- 
itus’”’ or a desire to exploit the 
new types they might invent. 
As late as 1882 there appeared 
in Trautwine’s Handbook for 


Of course iron was in use 
~; in 1880. The charcoal iron 
furnaces of Harrity and Little 
Gap, Pa., which forged long 
links of 1'/:-in. square pud- 
dled charcoal iron for the 


chain bridge over the Lehigh 
———— River at Lehigh Gap in 1825, 


indicate that iron was win- 


Civtl Engineers, under Site 


“trusses,’’ descriptions Of Biching by Author 
Town's lattice bow-string, and 
of the Moseley, Bellman, Fink, 
Pratt, Howe, and Burr designs. 
Forces are referred to as ‘‘chas- 
ing each other around,’’ ten- 
sion is ‘pull,’ and compression 
is ‘‘push."’ After a lot of experimentation it seems that 
the engineers settled for a good long while on the Burr 
type, a combination of Howe truss and arch. That their 
choice was a good one is evidenced by the fact that 
bridges of this construction have outlasted most of the 
others. Covering them probably helped, but the secret 
lies in the arch, which the ancients found by trial and 
error held heavy loads with all parts in compression. 
Tension as we know it could not be taken by anything 
in the structural line then manufactured. 


Spread to Pass Bottom Chord ” 12" 
£713"*7" Arch 


An hundred years and more I ween this covered bridge 
Has spanned the stream; its mortised beams of sturdy oak 
Have stood the strain of countless folk on errand bent 

To mill or town, to school or church the country round. 


ning respect for use in “pull.” 
Suspension types of bridges 
Were being designed at about 
the same time that the Burr 
bridges were under construc 
tion in and around Pennsyl- 
vania. 

Collecting data on these old Pennsylvania bridges is a 
hobby with me. Very little iron was used in the covered 
bridge—only coarse threaded bolts with large square 
heads and nuts and some square spikes. Sometimes the 
threads were omitted, and wedges were inserted through 
slots in the bolt ends. Possibly this procedure was fol- 
lowed because iron was scarce and good wood of large pro- 
portions was easy to obtain locally. I believe they used 
well-seasoned timber, for very few shakes and shrinkage 
gaps are to be found in any of the bridges. 


—Anonymous 
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some of the smaller bridges are of Y 13 f'xiz\ 

hand hewn with mortise and +575 
joints and rock oak pins con- 
cting them. Broad ax, adze, cross- 
t saw, chisel, and mallet were the we 
mmon tools. Larger bridges are ‘ va be 
ccnerally of white pine. This wood wo | 
16.7 ~77.6 16.7 -92 100 16.7<_ 103 
rather soft and free of knots or ; ; 
sakes, but has a fairly high tensile x A=Ach T=Truss 

value. The extreme lengths and im- 12 Spans @ 15'S" = 188'O" Span, Al Loads in Kips (1000 Lb) — 

mens i ¢ GENERAL DATA Stress in Lb. per Sq in., in Members 

; 1ense riers sections demanded were Each Bay Weight « 33.37 Kips Tension Splice and Notched AB~= +327 

easily obtained from the large virgin Esch gay, per Truss ~ 16.7 Kips Posts® 67% Efficient BC= - 1 830 Bend + Axia 

=+ 


forests of the time. 15 Lb Snow Load 


Bridges of the Burr type were 
much used for railroad work, some 
with three sets of arches on each side. 
Long iron suspender bars were em- 
ployed. That the inherent objections 
to the Burr design were nevertheless 
recognized is evidenced by two re- 


All Wood White Pine, 


Live Load,30 Lb per Sq Ft 


Except Floor Which is Oak ( oday) 


Deflection = 3.35" at Center. 


Ultimate Tension = 7000 Lb per Sq Ft 


Factor of Safety=4= 1750 Lb per Sq in. i 

Longitudinal Shear, Safe= 100 Lb per Sq in. LX=-610 
Compression = 3 500 Lb Ultimate; E = 1 000 000 Al= +890 

White Pine 
Arch Strength Ratio to Bridge, 71% to 29% (Determined by Defiections) 
Each Span Sags About 14" in Center (1940) yp ~ \Howe Type Truss 
193'0" and Burr Arch 


Delaware River 


vealing comments from Trautwine, 
(1) “many early ones failed under —— 

railroad traffic,”’ and (2) ‘‘a truss and 

an arch cannot be so combined as to 

act entirely in concert....”’ But he adds, “... yet 
as any ordinary truss begins to fail, the almost invari- 
able remedy is to add an arch!” A great number of 
these bridges are still extant in Pennsylvania, Indiana, 
and New England. 

Present engineers, in repairing the Burr bridges, do 
add additional arches and steel suspender rods, binding 
top chord to bottom chord, and hanging rods from tops 
of arches to bottom chords for roadway suspension. One 
bridge at Little Gap, Pa., was recently repaired by saw- 
ing off and replacing 3 ft of the arches at the abutment 
and splicing the parts together with steel plates and 
many bolts. 

This Portland, Pa.—-Columbia, N.J., bridge over the 
Delaware (near the Delaware Water Gap) is a delightful 
example of Burr construction. The arch reaction is 
carried against the side grain of a piece of timber— 
which is very bad practice considering the low compres- 
sive strength in this direction. The bridge was strength- 
ened in 1929 by adding an additional arch under the exist- 
ing ones. Extra steel suspender rods, improvements in 
the floor system, and supplementary cross-bracing in the 
lower chord were introduced. Some fancy castings, 
shown also in Trautwine, were used at the ends of mem- 
bers. 

According to Louis Focht, Assoc. M. Am. Soc. C.E., 
chief engineer of the present Delaware River Joint Toll 
Bridge Commission, construction of this 4-span bridge 
of 775-ft length was begun in 1839 but work was sus- 
pended for lack of funds after the piers and abutments 
were nearly completed. The project remained at a 
standstill until 1868 when con- 
struction was resumed, and the 
structure was finished during the 
iollowing year, 1869. The entire 
cost was about $46,600. Charles 
Kellogg, later of the firm of Kel- 
logg and Maurice, Athens, Pa., 
which was subsequently incorpor- 
ated as the Union Bridge Com- 
pany, was the designer and con- 
structor. The record states that 
the Columbia Delaware Bridge 

mpany was created by act of 
‘he New Jersey legislature dated 
\larch 7, 1839, but the date when 


KNOWN AS COLUMBIA DELAWARE BRIDGE 
Load Limit, 15 Cattle or 25 Sheep (No Elephants) 


~ 775'0" 
Fic. 2. LOADING AND ForCcES 


similar legislation was passed in Pennsylvania is not 
available. Title to the bridge was not acquired by the 
Commonwealth of Pennsylvania and the State of New 
Jersey until May 2, 1927. 

The carefully graduated system of tolls prescribed to 
repay the construction and maintenance charges is 
worth repeating: 


Sheep and swine... .. . $0.02 each one way 


0.03 each one way 
Horse and rider ...... 0.10 each one way 
Each extra horseled ...... 0.06 each one way 
each one way 
70.25 each round trip 
4. _ , $0.20 each one way 
(0.40 each round trip 
Man, wife, and family ...... 0.50 per month 
Storekeepers and coalmen .... 0.20 each round trip 


Apparently elephant rates were not posted, for during the 
passage of a circus at one time, the elephant put one foot 
on the bridge, looked up, backed off and swam the river. 

This bridge is now free, and the Joint Commission em- 
ploys traffic officers in two shifts to maintain order and 
enforce the speed limit. Charles J. Newbaker, Sr., now 
rounding out 25 years of continuous service as officer in 
charge, is known to everybody as Charley. He knows 
every stick of timber in the bridge and remembers such 
time-punctuating events as the cyclone that tore off 
most of the roof in 1929, or the dull winter of 1917-1918, 
when customers were able to use the ice all season. 

Charley showed me a charming wrinkle in 
safety exits. As the roadway is only 17 ft 9 in. wide, a 
pedestrian caught on the bridge 
with carriages hastening toward 
him from both ends might begin to 
wonder about the future. But in 
the narrow space between spans at 
the piers the builders thoughtfully 
provided escape doors opening out 
over the water. Presumably, the 
otherwise trapped pedestrian is 
entitled to step through these into 
the relative safety of the river only 
a few feet below. Also, this is 
where Charley hides to catch his 
speedsters. 

The old bridge is made of white 
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pine, except the 
flooring which is of 
oak. Some of the 
tension members 
are over 65 ft 
long with splices 
8 ft long and 67% 
efficient. The 
halved posts 
crossed by the 
tension members 
are equally effi- 
cient. As engi- 
neers will note in 
Figs. 1 and 2, the 
forces in this de- 
sign are not all 
concurrent. Sec- 
ondary stresses in 
the posts must be 
considerable. 

For its general 
interest, I have en- 
deavored to obtain the relative stiffnesses or deflections of 
the Howe truss and the arch. Taking the bridge as shown 
in the figures and as originally constructed, with the dead 
weight of the bridge and housing, a 15-Ib snow load and 
a 30-Ib live load, the panel load adds up to about 33,370 
lb. Both arch and truss appear to be heavily overloaded 
when this amount alone is used for either. 

Now the truss and arch will share the total load in 
proportion to their respective stiffnesses or deflections 
and both will deflect identically as they are bolted to- 
gether at all posts. This fact permits 
the analysis indicated in Fig. 2 which 
shows that the arch should carry 71%, 
and the truss take 29° of the load. The 
deflection of the two together should be 
about 3'/; in. at the center of the span. 
Actually a sag of 14 in. has accumu- 
lated through the years in all four spans. 
It is comfortingly concealed by the clap- 
board siding which must have been re- 
cently renewed, but a trip over the 
bridge at 30 miles an hour would prob- 
ably be rather thrilling. 

Perhaps the sag is partly responsible 
for the introduction of a ten-mile speed 
limit several years ago. With the num- 
ber of cars a year approaching 500,000, it 
probably became difficult to ignore them altogether. 
However, the familiar notices for animal traffic have not 
been removed, and if you should cross on a wintry night 
with a horse and buggy you might still be called upon to 
pay ‘‘$10 Fine for Riding or Driving Across This Bridge 
Faster Than a Walk’”’ (4 miles an hour) or “$10 Fine for 
Smoking or Carrying Fire Across This Bridge, Unless 
Fully Secured in a Lantern or Other Vessel.”” The dan- 
ger of dynamic loading was evidently recognized. 

Both static and dynamic live loads must have been con- 
sidered in establishing the prescribed limit of 15 cattle 
or 25 sheep or swine permitted on a span at one time. 
It has now been reinforced to carry a modern truck load 
of 3 tons. 

Each of the four spans is 190 ft long. To the best 
of my knowledge this makes it the longest covered 
bridge in the country today. The massive abutments 
seem to have been designed for arch thrust, as they are 
wider than the bridge and made of native limestone set 
in lime mortar. The center piers are quite narrow, and 


TRANSPORTING OF FIRE RESTRICTED 


Roadway Sag Adds “‘Swoops’”’ for 
Motor Vehicles 
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it is a moot question whether all the spans would collapse 
if one should wash out. However, in 1903 a flood did 
rise 16 in. over the floor, drove a tree through the siding, 
and broke the upstream bottom chord without seriously 
disturbing the rest of the structure. 

All the arch joints are ship-lapped and provided with 
hardwood wedges which are driven home to reduce the 
sag. Wedges are also used to take up slack at ends of all 
cross braces in the top and bottom chords. They were 
probably struck frequently as shrinkage occurred. The 
structural timbers are never painted, though the clap- 
board siding and portals are usually painted white. 
Authorities agree that the chief idea of the housing was 
to protect the main timbers from rain and snow. Al- 
though the bridge has probably held crowds of people 
during a storm, the members have been carved or muti- 
lated very little. 

The roof is vulnerable to the attack of wind, largely 
because of the ventilation provided under the eaves. 
The storm of 1929 tore off most of the siding as well as 
- roof. Details of the roof framing are indicated in 

ig. 3. 5 

The bridge flooring formerly had a life of only 5 years, 
but nowadays it lasts much longer under rubber tires. 
It was built in two layers, the lower of 3 by 10-in. yellow 
pine and the upper of 2 by 10-in. white oak. Joists sup- 
porting the floor were at first 2 ft apart but the spacing 
was later changed to 16 in. The knee braces on the 
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flanks are sheathed over arch feet and make the bridge 
look very strong and rigid—as indeed it is. 

In an article in the Highway Magazine for October 
1938, R. B. Yule said that prior to about 1847, when 
Squire Whipple published his treatise, rule-of-thumb and 
experience were the principal guides for determining the 
sizes of members. Scale models were known to have 
been constructed, and bridge strengths determined by 
multiplying the failure load of the model by its linear 
scale. Subsequent full-scale behavior must have added 
appreciably to the store of practical experience, par- 
ticularly of what not to do. Mr. Yule assumes that the 
first members to fail were strengthened until the bridges 
were secure. If this is true, the “theory of limit design’’ 
may be older than we had supposed. 


Oh! noiseless age, with sober comforts blessed—how changed 
Thou art. Now, every clanging, speeding thing disturbs our 
Rest. Through storms and floods, Oh, living bridge, may you 


Endure to mark an age vhen homely ways were so secure. 
—Anonymous 
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Role of the Engineers in Warfare 


Technical Corps of the Army Becomes a Corps d' Elite as Mechanized Fighting Demands 
Increased Participation in Assault Operations 


Mayor-Generat, Curer or Encrneers, U.S. Army, Wasnrinoton, D.C. 


of the army defense forces 

whose functions correspond to 
peaceful pursuits! Among these is 
the Corps of Engineers. Recourse 
to engineering in waging war goes 
back to the beginning of wars, both 
in defensive tactics and in offensive. 
The castle of the baron of old and 
the fort of today represent engineer- 
ing in defense. In offense, the bat- 
tering ram brought up to breach the 
castle wall has its modern corollary 
in the assault forces with high ex- 
plosives and flame throwers ap- 
proaching a fort under cover of 


Pic UNATE are the branches 


By Juutan L. Scuiey 


MEMBER AMERICAN Society or Crvit ENGINEERS 


IVILIAN engineers and construc- 

tion men of peace years become 
military engineers in war years. Time 
replaces cost as the dominant concern. 
To construction training must be added 
familiarity with the weapons and equip- 
ment of the cooperating arms and a 
knowledge of combat tactics for personal 
use. General Schley presents here the 
modern concept of military engineer 
functions and outlines the varied activi- 
ties of engineer units. Subsequent arti- 
cles are planned to deal separately with 
current practice in road work, stream 
crossing, and construction activities of 
engineer troops in time of war. 


more normal conditions in rear areas 
little affected by hostilities. 

Let us consider first the oper- 
ating conditions at the front. It is 
a simple thing to describe the method 
of construction or demolition of a 
bridge, the neutralization of a fort, 
or the construction of a tank trap, 
but in the forward areas of war the 
conditions under which these things 
are done introduce immeasurable 
complications. Perhaps the job 
must be done in the face of the 
enemy, where a mistake in judg- 
ment will be paid for with the lives 
of men; perhaps it must be done 


bombs, smoke screens, and gun-fire. 
And always there have been available engineers and arti- 
sans as a source of military engineers. Today in particu- 
lar the engineering construction forces provide such a 
source. 

As in all undertakings, successful leaders in war re- 
quire long training and experience. The provision of 
commissioned officers and non-commissioned officers for 
the army is a difficult problem, but this problem is im- 
measurably simplified if men can be obtained for a new 
regiment whose civilian experience has partly developed 
and trained them. An advantageous composition of 
such new military engineer units is achieved if they can 
be formed with construction engineers as officers, fore- 
men as sergeants and corporals, and men who are used 
to working with their hands as soldiers. 

The functions of military engineers, expressed in the 
simplest terms, are to aid the movement of troops, to 
impede the movement of the enemy, to 
take part in combat, and to build struc- 
tures for the shelter and protection of 
personnel and for the storage and trans- 
portation of supplies. Among the aids 
to the movement of troops may be in- 
cluded removal of obstacles, reduction of 
fortified places, strengthening of bridges, 
repair of highways, and ferrying of 
streams. Movement of the enemy is 
impeded by such means as destruction 
of bridges, laying of land mines, con- 
struction of fortifications. These things 
are accomplished in general with com- 
mon hand tools, with some special 
equipment, and with construction ma- 
terials. The conditions under which 
they are done vary from combat condi- 
tions in the presence of the enemy to 


FirtH ENGINEERS Construct 7!/;-ToN 
PONTON BRIDGE 
in Combat, Speed Would Measure Success of 
Crossing and Control Extent of Casualties. 
Only Rehearsals—Such as This at Plattsburg, 
939—Excellence of Equipment, and Excel- 
nce of General Training Can Assure Speed 
Under Fire Photo by U.S, Army Signal Corps 


in the dark, cold, rain; perhaps with 
men who have spent sleepless nights and days on end. 
Probably the circumstances will be such that failure 
would mean disaster. Failure is unthinkable. 

Already we have many accounts from Europe attest- 
ing to the value of the work of the modern engineer in 
war time. The lightning-like thrusts of the German 
Panzer divisions in Poland depended directly on the engi- 
neers who kept the routes of advance free of obstacles. 
And when those same divisions were locked in a life-and- 
death struggle with a trapped and desperate enemy the 
engineers took their place in line alongside the infantry 
in the successful combat that ensued. 

Skill of an engineering nature has become so important 
in modern warfare that the relative numerical strength 
of the engineers is greater than formerly. On the other 
hand, the tendency toward smaller, faster moving, harder 
hitting divisions requires that the number of men who do 
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Phote by U.S. Army Signal Corps 
AMERICAN ENGINEERS REPLACE BrRipGE BLOWN UP By RETREAT- 
ING GERMANS—DwuN Sur Meuse, FRANCE, NOVEMBER 1918 
Greater Speed of Present-Day Movements Demands Prefabricated 
Bridge Elements for Advanced Crossings 


not take part in the tactics of “fire and movement” be 
kept to a minimum, with the result that now, more than 
ever, engineers are “combat’’ troops. The tactics de- 
veloped by the Germans in attacking fortifications with 
a team in which engineers (whom they call “‘pioneers’’) 
form the assault spearhead, have made the engineers a 
combat arm d’élite. 

In France and the Low Countries, the problems of the 
invader were different. Here there were fortified lines 
to be breached and numerous strongly held rivers and 
canals to be crossed. The engineer with his explosives, 
assault boats, ferries, and bridges was the very key to 
success. Unfortunately, the opportunity to observe engi- 
neer operations in the defense was lost. Had not the 
French given way on one flank and the Belgians on the 
other, we might have seen demonstrated the effective- 
ness of the tank traps and other defensive works with 
which British engineers had covered their entire front 
and which they were forced to abandon because of the 
reverses to their allies on the flanks. Also, had the long- 
heralded German invasion of England been attempted, 
it would probably have afforded another convincing 
demonstration of engineer might in coastal defense. 

The engineers referred to thus far have been those of 
the so-called ‘“‘combat’’ units, which work intimately 
with the infantry and artillery of the division and corps 
as part of the combat team. While these combat units 
are helping the infantry and the artillery to cross streams 
and to break through defensive lines, other engineers are 
working farther to the rear. There they are keeping 
open routes of communication, constructing or repairing 
airfields, insuring the supply of maps, providing for 
camouflage, and performing innumerable miscellaneous 
technical tasks. Some idea of the several kinds of units 
of engineers in our army may be gained from Table I. 

A new kind of engineer unit being created in the pres- 
ent mobilization is of particular interest, namely, regi- 
ments for service with the General Headquarters Air 
Force. Their principal duties ere the construction, 
maintenance, and repair of airdromes and their ground 
defense structures. The importance of the functions 
of air engineers becomes obvious when it is considered 
that air fleets are just as dependent on adequate bases as 
are navies. The engineering problems arising in the 
development of an air field are of the most fascinating 
kind: drainage, stabilization of soils, concealment, 
camouflage, defense, communications. In an engineer 


regiment (aviation), the officer finds problems worthy 
of his metal. 

The increase in the army’s use of motor vehicles for 
transportation (motorization) and of mechanical devices 
for combat (mechanization) has resulted in an increase 
in the range and complexity of equipment for the engi- 
neer arm. For example, there is the air compressor for 
drilling holes in concrete to prepare for demolition, for 


TABLE 1. ENGrneeR UNITS AND THEIR DUTIES IN THE US. 
ARMY 


Kinp or En- Larocer Army UNIT oF 


GINEER UNIT Waics Ir Is a Parr 


Type or Missions 
NORMALLY PERFORMED 


Combat Infantry Division General “combat"’ engineering: bridg- 
Battalion (One per Division) ing, demolitions, creation of ob 
stacles, infantry combat 
Combat Army Corps General combat engineering, similar in 
Regiment (Two per Corps) nature te those enumerated under 
(1) with more emphasis on work 
somewhat farther removed from 
combat; water supply, road main- 
tenance 
Topographic Army Corps Development, reproduction, and sup- 
Company (One per Corps) ply of maps, overlays, etc., to the 


General Service Field Army 
Regiment (Three per Field 


» Various tactical! units 
More substantial military engineering 


tasks, particularly rear-area con- 


Army) struction including railways, utili- 
ties, road and building construction 
Light Ponton Field Army Transporting and maintaining the 
Company (Four per Field “light” (10-ton) ponton and trestle 
Army) bridge equipage and aiding in bridge 
construction when necessary 
Heavy Ponton’ Field Army Same as light ponton company except 
Battalion (Two per Field equipment is suitable for loads of 25 
Army) tons 
Topographic Field Army Map-making, especially from aerial 
Battalion (One per Field photographs by multiplex method, 
Army) reproduction and supply of maps 
Separate Field Army General engineer construction, rein- 
Battalion (Six per Field forcing general service regiment or 
Army) corps combat regiment 
Camouflage Field Army Manufacture and supply of camou 
Battalion (One per Field flage materials and supplies, includ- 
Army) ing supervision of training in 
camouflage measures 
Water Supply Field Army Purification and transportation of 
Battalion (One per Field water 
Army) 
Dump-Truck Field Army Provides transportation for engineer 
Company (Two per Field tasks requiring rock, gravel, earth, 
Army) etc. 
Shop Field Army Repair and maintenance of engineer 
Company (One per Field equipment requiring shop facilities 
Army) 
Depot Field Army Supply of engineer materials and 
Company (One per Field equipment in excess of amounts car- 


Army) 


ried in unit transportation 


sawing timber, and for performing many other operations 
with greater speed than by hand as formerly; there are 
the road grader, angle dozer, power earth auger, and the 


standard prefabricated bridge in great variety. 
Of great importance is that class of work which re- 
sembles peace-time engineering construction more than 


WATER FOR DRINKING AND COOKING 
Pump Truck (Left) Delivers 100 Gpm, Filtered, Purified, to Canvas 
Tank—an Engineer Function 
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any other. This 
is temporary and 
semi - permanent 
construction in 
the rear territory, 
such as canton- 
ments for training 
areas, rest areas, 
etc.; hospitals; 
seaports and port 
facilities; rail- 
roads; depots for 
storage of supplies 
and materials. 
These facilities 
were built in great 
numbers by the Corps of Engineers in France in the last 
war. In some instances the work is done by troops, but 
more often by civilian labor and sometimes by con- 
struction firms under direction of the Engineers. 

In such a brief treatment of a broad subject, there is 
danger lest undue conclusions be drawn from omissions. 
In any discussion of the Engineers in the army in war, it 
is therefore important to draw attention to the fact that 
engineers are also included among the specialists of the 
Quartermaster Corps, the Ordnance Department, and 
the Signal Corps. Nor is the war effort of engineers con- 
fined to men in uniform. There are designing and con- 
struction engineers building cantonments and air fields 
in the home areas, and developing and manufacturing ord- 
nance and signal equipment, aircraft, and motor vehicles. 

Men in an engineering construction force are familiar 
with the principles of army organization. On a con- 
struction job, there is the responsible head, the construc- 
tion superintendent, whose knowledge and experience 
make him the natural, respected leader to whom all look 
for direction; there are the foreman, also experienced 
men, who supervise and direct the work of the several 
groups of workmen into which the force is subdivided for 
better control and direction; and finally there are the 
workmen themselves with their tools and power ma- 
chines, among whom are straw-bosses for more intimate 
leadership. The same relationship exists among the 
battalion commander, his subordinate officers, and the 
sergeants, corporals, and soldiers. In the construction 
organization, as in the army unit, there is a direct line 
of control (or command) from the head through the sub- 
heads to the workmen, and there is the line of responsi- 
bility running in the opposite direction from the workmen 
up. Both construction force and army work “in the 
field” so to speak—out of doors in spite of conditions, 
away from the improvements of civilization which make 
for simple and comfortable living. There are the same 
problems of housing and feeding the men, of sanitation, 
and of the creation and maintenance of that high morale 
which is so necessary for the best results. 

This comparison has been made with the army as a 
whole, that is, with all combat branches of the army. 
The similarity is of course closer in the case of the engi- 
neering construction force and the engineer battalion or 
regiment, in that the purpose in large 
part in both cases is to build a structure 

or destroy it) with hand and power 
tools and explosives. Both are dealing 
with natural laws. Construction work 
in time of peace, for these reasons, trains 
tien for the army and in particular for 
the engineer branch of the army. If in 
lact @ new engineer regiment is com- 


New Type oF ANTI-TANK OBSTACLE 
UNDER TEST 


Such Devices Would be Supplied by Engi- 
neer Depots and Erected by Defending 
Troops Under Engineer Supervision 


RAILROAD MINED By GERMANS IN 1914 


ncomplete Demolition That Might Permit 
Re-Use with Temporary Trestle Work 
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posed of personnel as already described, that is, construc- 
tion engineers as officers, foremen as non-commissioned 
officers, and men who are skilled at manual work as 
soldiers, then indeed you have an engineer regiment in 
the making at the outset. The men will soon realize 
that every bit of experience they have had in construct- 
ing highways, railroads, bridges, wharves, and buildings 
is useful; that their understanding of organization, of re- 
sponsibility, of loyalty will stand them in good stead. 

After noting the similarity of these peace and war acti- 
vities, we should pause to mention the differences, lest 
the conclusion be jumped to that a construction force be- 
comes a military unit merely by donning uniforms. 
There is an enemy to be dealt with in war, and he pro- 
duces conditions as troublesome as the most adverse 
laws of nature. These conditions greatly affect the 
operations of the engineer battalion and regiment in 
war, and therefore greatly affect their training. Not 
only are the principles that guide the work of these units 
affected by the conditions created by the enemy, but the 
units themselves must take their places in the combat 
team as fighting forces, and to do this, skill in the use of 
arms must be learned by the men, and the specialized 
teamwork of tactics ust be familiar to the leaders. 

In the development of the military engineer there is in- 
volved what the layman might term a dual function— 
the technical on the one hand, and the tactical or combat 
on the other. These are not distinct, because many 
military engineer missions involve both technical and 
tactical elements. The emergency conditions that occur 
in infinite variety in war call for a kind of resourcefulness 
which is developed by military training. Proper team- 
work with the other combat branches requires an appre- 
ciation of their tactics also. There is no royal road to 
mastery of the principles of tactics and of the technique 
of a branch of the service, and any man receiving a com- 
mission in time of emergency must look ahead to hours 
of intensive application during his time in the army. 
In fact, a regular officer of the army, like a civil engineer 
or any other professional man in time of peace, can keep 
abreast of his profession only through never-ending study 
and practice. An officer of Engineers must have the 
technical ability and the spiritual force to overcome the 
most challenging obstacles. 

In military operations, the element of time instead of 
cost assumes prime importance, bare necessities must 
suffice; usually there is a shortage of the right materials 
and makeshifts have to be resorted to; factors of safety 
are reduced to a minimum; labor is usually plentiful; 
plant is often not where needed. Finally, and most im- 
portant, engineer units must be ready to come to grips 
with the enemy in combat as infantry or as assault engi- 
neers. The engineer is perhaps the most versatile of 
soldiers. There is no branch of the army in which in- 
genuity plays so important a role. He must have much 
of the basic knowledge of the infantryman and, in addi- 
tion, must have mastery over the multitudinous special 
and technical tasks that will come his way. He must 
have self-reliance in high degree, for frequently he must 
be working far from direct supervision. It is not to 
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be wondered at that the differences even for engineers 
between civil pursuits and military service loom large 
to the man entering the army. 

In nations that maintain large armies in peace time, 
there is ample time to train the officers and the men indi- 


CONSTRUCTION BY New 21st ENGINEER REGIMENT (AVIATION) 


Iractor Crane Placing Truss for Motor Transportation Shop 
Langley Field, Va 


vidually and as teams. Not so in a nation that increases 
its army forty-fold on the outbreak of war, as we did in 
1917, when the strength grew from 108,000 to 4,000,000 
officers and men. The increase in Engineer strength was 
even greater than the average—from 2,400 officers and 
men to about 308,000 at the end of the war. Our allies 
kept the enemy busy while we mobilized, equipped, and 
partially trained this large army. Fortunate then, I say, 
are the branches in our army which can draw from civil 
pursuits men who are already partly trained. 
SOURCES OF ENGINEER OFFICERS 

Reference has been made to the difficulty of obtaining 
leaders. Let us look at the expansion in officer strength. 
The Engineer commissioned officer strength was 277 at 
the beginning of the World War and 10,700 at the end. 
We got our additional officers by putting selected pro- 
fessional engineers of good character and standing in their 
communities through a three months’ intensive course at 
officer training camps. We have an even better method 
of obtaining additional officers in the present mobiliza- 
tion—-better for all branches of the service. One of the 
very wise provisions of the national defense law amended 
after the World War was the creation of an officers re- 
serve corps. The source of young men to feed into this 
corps is the so-called Reserve Officers Training Corps 
units established at many of the colleges and universities 
in the country, where officers of the Regular Army give 
instruction in military subjects. For the engineers, 
these units are established at engineering colleges. It is 
not practicable to establish R.O.T.C. units at all engi- 
neering colleges, though many additional colleges desire 
them. Those already established provide the number of 
reserve officers set up as the requirement. R.O.T.C 
units of other branches of the service are also located at 
engineering colleges, with the result that many engineers 
will be found among the reserve officers of these other 
branches. At the beginning of this emergency the 
strength of the Officers Reserve Corps for all branches 
was about 120,000, of which about 8,000 were engineers. 
Another part of our army that brings to us many fine 
engineer officers is the National Guard. Many of these 
Guard officers are practicing engineers up to the time 
they are mobilized and most of them have had the fur- 
ther advantage of regular summer training with large 
army units. 

The research and development agencies of the Corps 
of Engineers deserve a word. At Fort Belvoir, Va., is 
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located the Engineer School where class after class o 
regular, reserve, and National Guard officers are being 
‘“‘refreshed’’ on the latest developments in Engineer tac 
tics and technique. Working with the Engineer Schoo! 
are special committees of officers charged with investi- 
gating every promising ‘‘lead’’ coming from Europe or 
elsewhere. Then there is the Engineer Board, also at 
Fort Belvoir, devoting all its extensive facilities to re- 
search in the development of new items of equipment. A 
newcomer joining the ranks of the Engineers may do so 
with the assurance that no effort is being spared to dis- 
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PIER AND TRESTLE BY U.S. ENGINEERS, FRANCE, 1919 
In Aggressive Phases of Defense, Ship-to-Shore Terminal Facilities 
Assume Critical Importance 


cover, to teach, and to apply the most advanced doctrines 
and methods. 

In conclusion, the work of engineers in war might, in 
the interest of clarity, be enumerated by classes. There 
is the work, principally construction in nature, performed 
by civilians under supervision of the Engineers behind 
the areas occupied by the army, in contradistinction to 
the work farther to the tront done principally by troops. 
Then there is the work in the areas occupied by the rear 
echelons of the army where, though the work is done by 
troops, it may or may not be under enemy fire, in contra- 
distinction to work at the front itself where there is con- 
tact with the enemy. And last, there is the work of the 
engineers as a part of the fighting troops, where work and 
combat merge. 

The engineer in war today is a strong man with a stout 
heart—stalwart, resourceful, and bold. His multi- 
tudinous functions require broad experience and thorough 
training. He has the great advantage of useful experi- 
ence in peace time on engineering construction jobs. 
Add to this experience the specialized training in army 
tactics and technique and you have a military engineer. 


PoRTABLE STEBL TRACKS SIMPLIFY FERRYING IN ATTACK 


Rafts Built on Assault Boats Provide Important Supplement to 
Bridging During a Rapid Advance 
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Concrete Mixing and Placing on Large Dams 


II. Performance and Prices 


Actual Operating Rates and Unit Costs of Specific Projects Compared 


By Avo.pu J. ACKERMAN, M. Ao. Soc. C.E. 
Director or ENGINEERING, Dravo CorporaTION, PirrssurGu, Pa. 


formation has been developed 


evaluates and explains the relative 


way was also used to handle all 


V tom little comparative in- Fad plain, direct language, this paper crete. Considering that this cable- 


in the past regarding construc- 
tion methods, progress rates, and 
costs of major dam projects. Ithas of recent years. 
been generally felt that local condi- 


organizations used on selected big dams 
Unit costs have been 
carefully adjusted to a comparable basis, 
tions were unique for each site and and the problem of unbalanced bidding is 
of such controlling importance as to frankly presented in the light of the con- 
preclude making any practical or tractor’s need for early assistance in 
useful comparisons between proj- financing. This is the sequel to Mr. 


effectiveness of the handling methods and embedded parts and other materials, 


the record is outstanding. Practi- 
cally the same record was made at 
Norris but with a higher equip- 
ment cost, resulting from the two 
cableways. It may be stated that 
one 8-yd cableway might have 
done the job economically, but en- 


ects. Although the importance of Ackerman’s previous article comparing gineering requirements were origi- 


these factors is granted, the writer equipment and procedures in general. 


has found that certain comparisons 
are feasible and provide valuable information of a broad 
and basic nature. 

An interesting representation of such data is obtained 
by plotting cumulative (or mass) curves of concrete 
placing progress for similar dams, as shown in Fig. 2. 
The curves are segregated into two classes, one for can- 
yon-type dams similar to Norris, the other for wide river 
dams similar to Conowingo. The slopes of the curves 
represent rates of concrete placement, or in other words, 
capacity and performance of the construction plant. 

A single day’s record of performance is usually not 
very important. It is the average continuous perform- 
ance that counts. This is clearly demonstrated by these 
curves. The maximum rate of placing, or best ability 
of the plant, is represented by the steepest part of the 
curve. To whatever extent the curve has flatter slopes 
during other periods, the available plant capacity has 
not been fully utilized. Of course this generally means 
that other factors such as river handling, weather con- 
ditions, or specification limitations on rate of placing have 
a controlling influence, but all things being equal, the most 
efficient project maintains its maximum output as con- 
tinuously as possible. 

A study of Fig. 2(a) for canyon-type dams, discloses 
some very interesting facts. For discussion purposes, the 
curves may be grouped into several natural subdivisions. 

The curves for Hoover Dam, and for Grand Coulee 
Dam, Contracts Nos. 1 and 2, are in a class by them- 
selves. Each of these projects had from three to five 
million cubic yards of concrete and the rate of placement 
was around 200,000 to 300,000 cu yd per month. It is 
interesting to note that the average capacities of all three 
plants were very similar. It is doubtful if greater placing 
rates will ever be attained or justified. 

The next group of dams, averaging about 1,000,000 
cu yd, includes 


Norris—1,000,000 cu yd, placed with two 6-yd cableways 
Tygart—1,250,000 cu yd, placed with four 3-yd whirlers 
Marshall Ford—1,100,000 cu yd placed with one 8-yd cableway 
Hiwassee—800,000 cu yd placed with one 7-yd cableway 
Conchas—840,000 cu yd placed with two 4-yd cableways 


Here, too, some instructive comparisons are possible. 
lhe best performance is quite evidently the Marshall 
Ford Dam, where one 8-yd cableway placed all the con- 


Fic. 1. TycGart DamM—a CANYON TYPE 


Production Rate Influenced by 
River Handling Prohleme 


nally set up to use two 4-yd cable- 
ways and a subsequent compromise 
was developed under which the capacity of each cableway 
was increased to 6 cu yd. 

In the case of Hiwassee, a very consistent result was 
achieved with one 7-yd cableway. The output was 
considerably slower than for the two dams previously 
mentioned, largely because financing requirements 
called for a slower schedule and permitted the use of only 
two placing shifts a day. Otherwise a greater output 
would have been possible. 

It is interesting to note that in the case of Conchas 
Dam, where two 4-yd cableways were used, the plant it- 
self was quite economical but the time required to place 
the same volume was considerably longer than at Mar- 
shall Ford, Hiwassee, and Norris dams. It may be that 
the considerable difficulty encountered in foundation 
preparation may account for the low volume of concrete 
placed during the first six months. 

Tygart Dam (Fig. 1) offered an interesting comparison 
because it was similar in size to Norris and Marshall Ford 
dams. It is significant to note, however, that at Tygart 
whirler cranes on a high structural steel trestle were used 
to place concrete, and it was necessary to open up the 
project on one side and begin foundation excavation and 
erection of part of the trestle while the river was crowded 
against the far bank. Subsequently, by river handling 
and partial placement of concrete at various strategic 
points, the foundation for the trestle was developed across 
the full width of the canyon. After this, concrete place- 
ment on all parts of the dam was feasible. It should be 
noted that because of this operation during the first year, 
the concrete placing plant never really got into produc- 
tion. In the first ten months only 300,000 cu yd were 
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Vou, No. 
long experience that his organization ca 
function most effectively with them. 

The Pardee Dam is in a class by itseli, 
with a record of 600,000 cu yd placed b 
tower and elevated chutes in a period when 
such equipment was still acceptable. The 
tower-and-chute procedure has now been 
almost universally displaced by bottom. 
dump buckets, whichcan better handle mod- 
ern dry concrete with large aggregate. 

In the half-million-yard group, the 
Madden Dam (525,000 cu yd) and Owyhee 
(480,000 cu yd) have similar characteristics, 
and each was placed with one 8-cu yd 
cableway. The general problems of both 
projects were similar, and it is interesting 
to note that in spite of a satisfactory cable- 
way capacity, such as was used on Mar- 
shall Ford and Hiwassee dams, the concrete 
placing rate was relatively lower, for on 
both of these jobs the size of the project 
was such that river handling problems and 
the volume of individual concrete ‘‘pours”’ 
limited the over-all rate of progress. 
There were only a few months on either 
job when enough empty forms were avail- 
able to permit concrete placement at a 
rate approaching plant capacity. 

Morris Dam, with 450,000 cu yd of con- 
crete, was probably one of the most eco- 
nomical projects ever built. Two 4-yd 
cableways were used, and the performance 
was somewhat better than at Conchas. 
The low cost undoubtedly resulted from 
the arrangement of the project and the 
general plant simplicity. 


‘GUNTERSVILLE! 
Started Sept. 1936 


+ Started Sept. 1934 
(6) WIDE RIVER DAMS 


AND POWER HOUSE 


Both Ariel Dam (300,000 cu yd) and 
Waterville Dam (125,000 cu yd) were 
placed with whirler cranes. Calderwood 


Number of Months From Start of Concrete Placing 
Fic. 2. ACCUMULATIVE PROGRESS IN CONCRETE PLACING 
or RATES FOR DiFFeERENtT LARGE Joss, 1926 To 


placed, whereas in the following ten months the total was 
775,000 cu yd. According to the slope of the curve, only 
seven months of good concrete placing were obtained 
out of the entire concreting period of 31 months. Fur- 
thermore, for local reasons and limitations of plant at the 
start, it was necessary to carry over and place 175,000 cu 
yd of concrete during the third year, whereas the plant 
capacity was obviously adequate for completion at an 
earlier stage. 

The most significant point, which may be restated here, 
is that cableways make the entire area of the dam ac- 
cessible from the start. Furthermore, with the method 
and plant used at Tygart, it is necessary to locate the 
cofferdams and river handling facilities with full con- 
sideration for economical erection of the placing plant. 
This usually imposes a burden on both the placing plant 
and river handling installations, whereas with cableways 
river handling can be planned at its maximum economy. 

These points, far from constituting a reflection on the 
methods used at Tygart Dam, may be considered rather 
as illustrating the difference of view that may exist re- 
garding plant layout. Successful completion of the 
structure is a sufficient answer to any argument. It 
should be noted, too, that the choice of layout is not 
solely one of economics.’ It is just as important that the 
contractor have absolute confidence in the adopted 
methods and that he have assurance developed from a 


Dam (350,000 cu yd) and Santeetlah 
(180,000 cu yd) were placed with guy 
derricks. Ariel and Waterville were built 
by one superintendent and Calderwood 
and Santeetlah by another, and the selection of equip- 
ment was largely dictated by their personal preferences. 
The use of guy derricks for such work has since become 
obsolete. In those days “‘coverage”’ of the job by placing 
equipment and “reach” from concrete transfer cars to 
forms were largely the primary considerations, whereas 
in modern plant layouts a substantial increase in plant 
inv estment has been justified i in order to obtain not only 
“coverage” but also ‘continuity of optimum output.’ 
This is a sound policy since the first cost of equipment is 
a relatively small proportion of the total cost. 

Bartlett Dam (180,000 cu yd) is of the multiple-arch 
type and the concrete was placed with a pump instead of 
the usual overhead facilities. Rate of placing and con- 
struction were relatively slow, but it must be noted that 
in a multiple-arch dam the erection of reinforcing steel 
and forms is the controlling factor. 

Figure 2(6) shows cumulative concrete placing curves 
for various “wide river’ dams. Only the largest built in 
the United States in the last 14 years are considered. 
Volumes of concrete run from 250,000 to 650,000 cu yd. 

For convenience in discussion, consider in a first group 
Bagnell, built in 10'/, months, Conowingo, built in 18 
months, and Safe Harbor, built in 16 months. The 
periods stated refer only to the time required to place thie 
concrete and not appurtenant facilities. However, tlie 
records of concrete placed per month are remarkable and 
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ca us I. Comparison or Wipe-River Dams ON Basis OF under the contract, largely because of the great amount 
“Unit Cost INDEX” of detailed work involved and the necessity for adjusting 

tseli, the rate of construction to available appropriations. 
d by ‘4,648 4,862 "6,335 Of particular importance are the long periods near the 
when ight, ft... ee. __ 110 78 72 end of each project (Fig. 2, 6) when relatively little con- 
The crete is placed. Generally, finishing-up activities take 
n Total cost... . . $30,000,000 $16,400,000 $25,800,000 place at that time, but most of the overhead, plant, and 
tom- Cost of structures holding camp expenses continue, and are quite high. This defi- 
mod - back water—basis of nitely points towards the advisability of carrying on a 
comparison. $16,000,000 $ 9,800,000 $15,100,000 Certain amount of finishing. up along with the “bulk” 
the a = yg 13.8% 7.1% 6.6% work so that the tapering-off period is reduced to a 
yhee Excavation 4.9 5.3 9.2 minimum, with a corresponding reduction in project cost. 
stics, Several years ago the writer had occasion to develop a 
1 yd 00 55 basis of cost comparison that might show reasonably con- 
both Intake section 29.8 34.8 25.2 sistent results for various large projects. Just as the 
sting _ architect has the unit, “cubic foot of building volume,’’ 
able- a eee 100 % 100 % 100 % as an index for measuring the cost of various types of 
Mar- “Umit Cost Index’? 2 buildings, and the steel builder has a similar unit, ‘price 
crete (C) per ton,’’ for completely erected steel structures of 
r on Cont 901.18 various types, so in the present case the unit, “cubic yard 
aject Cost per “cu yd of con-— of concrete in place,” was designated as the ‘“‘unit cost 
and crete in dam” with ad- index’ for complete dams. All available sources, in- 
urs” cluding reports of federal agencies and published bids on 
Tess. crete in dam” adjusted projects, were investigated with the primary purpose of 
ither determining whether construction work done by public 
vail- Weighted average cost of —— agencies was being handled as economically as that done 

cost. High coffer- Built during of by private enterprise. ” 

dams, hard depression, feoandéa- For ‘‘wide river dams,’’ listed in Table I, a consistent 


con- rock, but- low price tions, high- comparison of cost required that all labor and materials, 


terfl in- truct . . 
eco- aa im all permanent equipment including spillway equipment, 
4-yd advanced all temporary construction plant and equipment, camps, 
ance — engineering, supervision, insurance, and compensation, be 
‘has. included. The comparison was limited to the structures 

the the consistent monthly outpu OWS gi management. and in this respect all three structures had similar charac- 
The significant feature of all three projects is that they teristics and arrangements. Omitted were special 
and are commercial hydroelectric projects undertaken after structures peculiar to local conditions such as ice skimmer 
substantial blocks of power for,and walls, tailrace extension, fishways, special highways, 
vox it was necessary to meet the schedule under ‘ a 
tlah those contracts. An increased expenditure for TaBie II, COMPARISON OF ee Dams ON Basis or “Unir Cost 
guy more rapid construction was justified to gain ——— 
yuilt an additional increment of income as well as to Courer 
i ; fear built .... 933- 3-2 36- 35~ 32-3: 
julp- In another group, consider Wheeler Dam Length, ft... . 1,570 850 1,180 3,145 1,850 780 
Ices. | (Fig. 3), built in 24 months, Pickwick Landing Height, ft ... . 270 390 300 232 245 
) it in < rs +1]. Excavation, cu yd . 619,000 258,000 1,442,000 9,505,000 501,000 253,000 
ome Dam, built in 30 months, and Bonneville spill (C)Conecrete, cu yd. 974,000 524,000 3.407.000 3.511.000 1,113,000 462,000 
cing way, built in 28 months. These were under- Ratio of excavation 
s to taken as navigation projects without commit- 
. otal cos wed, eee . 
reas ments for power, and the rate of construction (A) Cost of contractor's 
lant was largely defined by cofferdamming and service (basis of 
only river handling problems, which were quite - ( 4) 
ut. severe in each case and had an important bear- “Unit Cost Index”’ Gr 
nt is ing upon the whole construction cost. It ideas “enebuee 
might well be said these projects were built crete in dam” $6.55 $6.10 $7.42 $7.34 $5.53 $4.13 
arch during their “natural” construction periods at Cast par “en 
crete in dam”’ ad- 
d of minimum cost. (There is also no fixed policy justed for wage 
con- lor c¢ nsidering “interest during construction” 6.55 6.34 8.15 7.01 5.63 4.66 
ost per “‘cu yd con- 
that on such federal projects.) 
teel rhe next group includes Guntersville Dam, justed both for 
buil 36 ‘4.2 wage scale and ag- 
im 36 months, and Chickamauga (see 5.97 6.47 7.01 463 4.88 
rves cover), built in 39 months of concreting time. “Unit cost index” 
it in In both cases there was a deliberate delay to comperabie to 
rec coniorm to available appropriations for financ- 11.90 
1. ing the project. The Chute-a-Caron project conditions 
rac affecting cost .. anufac- gh cof- High col- ocamp; No camp; 
oup wa built in 35 months, in northeastern Quebec, tured ag- ferdam ferdam nospill- no cof- 
| 18 Wicre severe winter conditions imposed a short- gregates diversion cost wa y ferdam 
The ened construction season. Here a difficult di- cost 
the version problem also controlled the over-all time highag- gregate 
the ot building. The Bonneville lock and power ei laa 
cos 


and hor was built in 39 months, as permitted * Compensation, taxes, and interest during construction omitted. 
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power houses, and all power equipment and reservoirs. 
Of the comparable cost (item A, Table I) 27% was direct 
labor on which costs were further adjusted to correspond 
to the prevailing wage rates paid on the most recent 
project, using a weighted wage-scale factor. A similar 
adjustment was also made in concrete aggregate costs. 
The net result is very interesting because the ‘‘unit cost 
indices’’ are similar for all three projects. 

A similar analysis of costs was also made on canyon- 
type dams, but the ‘‘unit cost index’’ was not the same as 
for wide river dams. For canyon-type dams, which were 
largely built by private contractors, only those prices 
represented in the public bid schedules were used. These 
contractor's costs included labor, construction equip- 
ment, supplies, river handling, camp, supervision, aggre- 
gate production, overhead, and profit, but omitted the 
first cost of all permanent equipment, cement, and ma- 
chinery which was furnished by the public agency under- 
taking the work. Here again, for comparison, only that 
part of the structure holding back the water was used. 

“Unit cost indices’ for canyon-type dams are tabu- 
lated in Table I]. They average around $6 to $7 per 
cu yd for the first four dams. The unusually economical 
results achieved on the Morris Dam (California) are 
evident by comparison. The low index figure for Tygart 
confirms the original surprise when bids were opened and 
it was found that the low bid was more than a million 
dollars under the next one. However, in the execution of 
the job increased quantities—particularly of excavation 
resulted in a substantial increase in the total amount paid 
to the contractor. On a final basis the unit cost index 
was more in line with that of other jobs. 

The information in Table III is of special significance 
in several respects. The table shows bid prices for 
foundation excavation, both common and rock, and for 
mass concrete, usually the principal items on large dam 
projects. On a number of the projects the unit prices 
appear reasonably consistent. On others the bid prices 
for excavation amount to more than the bid prices for 
concrete although the latter involves the preparation and 
handling of aggregate, handling of cement, mixing and 
placing of concrete, curing, form erection, and operation 
of a very expensive plant. The prices shown for Norris 
are actual costs and indicate typical relative costs. 

High bid prices on excavation are usually set up to help 
finance construction of the concrete plant, for common 
excavation is one of the first operations from which a 
contractor can realize any income. If the early expendi- 


THe WHEELER Dam—a Wipe-RIverR Type 
Built at a “‘Natural’’ Rate and Minimum Cost 


Vor. 11, No, 
tures for opening up and getting the 
job under way became excessive, it js 
only natural that he will distribute 
some of the outgoing money into the 
bid items which will be undertaken at 
the outset in order to obtain a quick 
recovery of money as an aid in financ 
ing the.construction plant and camp 
facilities. 

It may be argued that such bidding, 
sometimes called ‘“‘unbalancing,’’ js 
improper, but it is important to the 
client or public agency for whom the 
work is performed that the contractor 
keep himself in a sound financial posi- 
tion, and the job must of necessity 
carry any financing expense properly 
chargeable to it. If the contractor 
must go to a bank for the money, he 
must usually pay a higher interest rate 
than is represented in the project 
funds paid out prematurely. Also, if 
he has bid his job so that it tends to finance itself, he 
has the bank’s credit to support him in emergencies. 

Where the quantities estimated in the bid schedule are 
accurate or reasonably close, the total cost of the job is 
not adversely affected by such bidding. Furthermore, 
when the same unit price is bid for common and rock 
excavation, much expense in separating the two materials 
for the sole purpose of measuring and classifying them for 
payment is eliminated. However, if it develops that 
foundation conditions were not properly explored, or are 
found to be less favorable than originally anticipated, so 
that the quantities of excavation materially increase, 
then the contractor gains an advantage at the high unit 
prices bid, and the agency or client correspondingly sus 
tains a loss. In several instances this has run into very 
large sums of money. 

On the other hand, it is within the control of the con- 
tracting agency to set up its bid schedule with separate 
items for such features as constriction camp, concrete 
placing plant, access and distribution roads, water supply 
system, electrical system, and similar construction facili- 
ties, so that they can be paid for as constructed. In this 
way the necessity for carrying such costs as ‘‘excavation” 
would be avoided. It may be presumed that the agen- 
cies operating under current practices have found them 
acceptable, but it must be noted that this places a special 
obligation on the engineer to accurately survey the quan- 
tities set up in the bid schedule. A further implication 
of this entire discussion is that the published bid prices 
may have practically no significance as representing 
actual prices. 


Taste III. Br Prices on Larce Canyon-Type Dams 
Mass Concrers 

Founpation—Com- Founpation— (Cost of Cement 

Proyect MON EXCAVATION Rock EXCAVATION Not Included) 

Unit Unit Unit 

Quantity Bid Quantity Bid Quantity Bid 

Cu Vd Price Cu Vd Price Cu Vd Price 

Owyhee .. 135,000 $1.85 70,000 $4.00 490,000 $3.50 
Madden... 260,000 1.50 173,000 3.10 460,000 2.8 
Boulder . 857,000 2.20 400,000 4.40 3,400,000 2.70 
Parker 1,508,000 0.70 83,000 2.70 260,000 3.70 
Tygart. .. 274,000 1.60 68,000 2.35 1,100,000 4.18 
Conchas . 81,000 0.60 72,500 1.50 602,300 4 
Marshal! Ford 450,000 2.00 310,000 2.50 910,000 3.10 

Grand Coulee 
Ist) . 11,000,000 1.00 800,000 2.00 3,100,000 3% 
Grand Coulee 

(2nd) .... 5,500,000 5.58 
Shasta 660,000 4.00 1,500,000 4.00 5,400,000 2.8 
Friant 190,000 3.00 580,000 3.00 1,850,000 2? 48 
Norris (*cost price) 182,000 0 55* 283,000 2.16* 885,000 4% 37° 
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Primitive Houses of the Far East 


“Flimsy” Structures Withstand the Typhoon; Interesting Details of Houses from 
New Zealand to the Philippines 


By J. Cuartes Ratusun 


MemBer AMERICAN Society oF Crvit ENGINEERS 
AssociaTE Proressor or Cirvit ENGINEERING, COLLEGE OF THE City oF New York, New York, N.Y. 


VERY large percentage of the 
population of the earth dwells 
on or near the shores of the 

Pacific Ocean. Their homes are not 
large or elaborate but toa wandering calls 
engineer they have proved interest- 
ing as models of efficiency and adap- 
tation to environment. They vary 
but slightly from one general pattern 
and this variation results from the 
need of using the material at hand in 
the most economical manner, or of 
conforming to climatic or other local 
conditions. 

Although tribal customs have 
their requirements, the climate must always be reckoned 
with. Yet as one travels from the hot, humid tropics 
where the typhoon is common, to the cold winters that 
afflict the Maoris of New Zealand or the Chinese on the 
shores of the Yellow Sea, one sees a remarkably small 
variation in the fundamental concept of the house. The 
abandonment of leaves and grass for mud and tile as a 
building material seems to be influenced by availability 
of material rather than by climate. 

Accompanying this article are a number of photo- 
graphs taken by the writer, which serve to illustrate how 
the simple native, probably by the trial-and-error 
method, has learned to design a building that is the most 
efficient solution to his housing problem—with its exact- 
ing requirements of climate, customs, and superstitions — 
in spite of poverty of materials. 

Over a large and thickly populated portion of the 
Pacific region the typhoon is a frequent visitor. This is 
the same type of storm that has wrought such havoc in 
Miami and Galveston in this country. The native 
shacks seem to be able to weather these gales with re- 
markably little damage, showing the superiority of the 
trial-and-error method of design over the more scientific 
one used by American engineers. At first glance it is 
hard to believe that one of these light houses can fail to 
be blown out to sea by a storm whose fury will damage 
vessels of thirty thousand tons, but the evidence is there. 

In the tropical islands of the South Seas, in the Dutch 
East Indies, and in the Philippines, the native hut is for 
the most part a one-room, one-story structure. Its 
skeleton consists of a frame of vertical posts to which are 
lashed, or joined by mortise and tenon, horizontal wales. 
Over the posts is a horizontal piece as a cap, which sup- 
ports the rafters of the roof. This roof is sloped upward 
to a ridge and ridge pole. One set of these wales may 
support the joists, which in turn support the floor. This 
framework supports the walls and roof, thus utilizing the 
mocern principle of the skyscraper long before it was 
th ight of in America. The walls consist of a matting of 


“home.”’ 


toms, 
“skyscraper” 


rice straw, leaves, or split bamboo. The resulting struc- 
tur although it has many drawbacks as a place in which 
to live, protects its occupants from the direct rays of the 


Sul a from the rain. 


LEISURELY 

tour, mainly off the beaten paths 
of travel, provides the background for this 
story of houses that a fourth of the world 
Flimsy and ramshackle 
though some of them appear, Professor 
Rathbun points out that they meet well 
the exacting requirements of climate, cus- 
and available materials. The 
details of some of these 
houses, and the mud-and-mat construc- 
tion of others, have easily recognized 
equivalents in far more imposing siruc- 
tures of the Western world. 


round-the-world Not only are these houses ad- 
mirably fitted to the domestic habits 
of the natives but the initial cost is 
within the reach of the poorest. 
The materials are found close at 
hand and can usually be had for the 
taking. The labor that enters into 
the erection is largely the owner's 
own and is therefore commensurate 
with his standard of living. It 
would be difficult for a trained en- 
gineer or architect to improve on 
this simple solution of the housing 
problem or to find designs that 
would harmonize with the land- 
scape more effectively. 

Where the Chinese influence is felt the wall design 
may be changed. Instead of a frame wall supporting a 
covering, one finds a solid wall of sun-dried brick. Where 
stones of the right size and shape are more easily obtain- 
able than brick, the walls are of stone laid dry, the holes 
between plastered with mud to keep out the wind. 
These walls support the roof frame, which in turn sup- 
ports the thatch or tile as in the all-wood house. The 
floor, which is composed of compact earth, may not be 
raised. 

Contact with the foreigner quickly shows in the dwell- 
ing of the native. He may take advantage of new con- 
struction materials or he may find his standard of living 
raised by an increased prosperity. It is necessary to get 
well away from the large cities to see the real native 
homes. This is particularly true in a place like Manila, 
where an organized campaign to educate the native has 
been in progress since our occupation of the Islands. 

The natives of the Canal Zone have been in contact 
with the shipping people and with the builders of the 
Canal for many years, and hence have discovered that 
the short pieces of lumber from discarded shipping crates 
are an improvement over leaves and grass as a roof 
covering. The sheet-iron obtained from five-gallon oil 
cans that have outlived their usefulness as containers is 
often used to keep out the wind and rain, although it 
does not last long in this moist climate. Galvanized iron 
may be bought for roofing, and it has some advantages 
over the thatch; it is lighter, and fireproof. On the 
other hand, it is by no means so good as a heat insulator. 

In New Zealand the native home is now but a museum 
piece. The people have been absorbed and civilized by 
the white invaders until their tribal customs have prac- 
tically disappeared. The native life in Hawaii is also 
dominated by that of the later comers, and houses of the 
original type are hard to find. Some tribes, as in the 
Dutch East Indies, build frame houses of a peculiar local 
and quite elaborate design, but in general the simple struc- 
ture is most common. Throughout the other countries 
and islands influenced by the Polynesian culture one finds 
that the framed house previously described is the most 
common abode. These frames are of bamboo or of a 
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local timber which has been squared with an adz or simi- 
lar tool. Instead of relying on the mortise-and-tenon, 
the builders prefer to lash the timbers at the joints. 
The method of lashing has been brought to such a stage 
of specialization that one who has made a study of these 
people can tell what tribe built the house by examining 
the ties. The relative merits of the two types of joint are 
of interest. The lashed joint can be constructed to resist 
more stresses due to storms than its more compact rival, 
and if the joints become loosened they can be repaired 
much more easily. The mortise-and-tenon lends itself 
to a neater framing design. The tree nail or wooden peg 
is used to a limited extent, in combination with the mor- 
tise-and-tenon joint. 

In some localities where rain accompanied by wind is 
not frequent, the side covering may be omitted from the 
house entirely. The structure will then consist of a 
raised platform surmounted by a roof on posts. The 
platform may be of earth raised above the surrounding 
grade sufficiently to insure drainage, or it may be a 
wooden floor well above the ground. As the posts have 
no lateral bracing, they are usually set in the ground, al- 
though with a raised floor, an opportunity to brace pre- 
sents itself. The roofs are heavy and thatched. The furni- 
ture, if it may be called such, is of such nature that it is 
not injured by an occasional wetting. This type of house 
provides a minimum of privacy but a maximum of 
ventilation, which is far more to be desired. Such houses 
are found in Samoa near the U.S. Naval Station at Pago 
Pago. Here the rains are heavy and frequent, but are 


usually not accompanied by wind. 

For those living near fields of sugar cane, this grass 
makes a very cheap roof covering. The leaves are folded 
and strung on small bamboo sticks or tough vines much 
as clothes are strung on a line. 


They are then laid on 
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the rafters or on the sides of the house like shingles, 
the carrier being lashed to the house frame. In orver 
to prevent the fragile leaves from whipping in the wing 
and being soon destroyed, light bamboo poles are laid 
over them horizontally and lashed to the frame, so as to 
pin down the free ends. Such a covering can hardly be 
expected to last more than three years at the most, but 
once the frame of the house is up it takes little time and 
no money to recover it. 

The natives of the Philippines, prior to the intensive 
civilizing work of the U.S. Government, built a house 
somewhat of this type, except that they used the leaves 
of the Nipa palm instead of the sugar cane. This leaf is 
far tougher and more enduring than sugar cane, and so 
a much more substantial and more permanent covering 
results. The house is raised above the ground a sufficient 
height to allow the space below to be occupied. This 
arrangement furnishes a place where the chickens, pigs, 
and other domestic animals can get out of the sun or 
rain. It also avoids a damp, unsanitary space below the 
house where snakes and other undesirable tenants might 
lodge. The floor consiste of split bamboo, laid with 
the hard skin surface up and tied on bamboo joists. 
Such a floor is easily kept clean as all liquids and dirt 
fall into the space below. The air circulation beneath the 
house tends to keep it cool, especially as the floor is quite 
open. These Nipa shacks present an appearance oj 
hopeless instability but their mortality is low in the 
typhoons that constantly pass over the Islands. The 
pride of the owner does not prevent him from putting a 
heavy shore against his house on the lee side if he knows 
from which quarter the wind will come. Of course he 
leaves it there as a necessary part of his home. 

Bamboo split into thin strips about an inch wide and 
less than '/, in. thick, and woven into a mat, forms an 


(1) VENTILATION at the Sac- 
rifice of Privacy. (2) Sugar 
Cane Leaves Make a Pic- 
turesque Covering. (3) De 
tails of a House in Java, 
Showing Bamboo Roof-Fram- 
ing and Hand-Sawn Siding 
(4) Detail of Frame Bracing 
and Thatched-Roof Con 
struction as Viewed from Be- 
neath. (5) ‘Skyscraper’ 
Design Characterizes This 
House Under Construction 
in the Celebes. Note How 
Posts Are Weakened by 
Mortising 
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lent material for wall construction. This ma‘ting, 
ufactured and sold in rolls, provides a much neater 
‘ion to the problem of wall design than the nipa or 
s) ar cane leaves. Very neat and permanent homes are 

structed by building a frame of squared timber, with 

ts well made and the whole structure true to line. 
walls, and the partitions also, are made of this 
matting. A better construction can be secured by using 
two layers of matting separated by the width of the 
framing. Very substantial one-story houses of this 
veneral type are owned by natives who have prospered, 
in a modest way, through employment in minor positions 
with the government or with commercial companies. 
(he floor of these better-class houses is often made of 
wide planks laid with sufficient space between them to 
allow the dirt to disappear when the room is swept. 

In Bali one finds a comparatively advanced form of 
civilization, and the single house is replaced to a consider- 
able extent by the family compound. The home con- 
sists of several small houses surrounded by a wall built 
of baked or of sun-dried brick. (If of the latter, the 
wall is surmounted by a thatch or other form of perma- 
nent covering to prevent erosion by the rains.) This wall 
is often not more than shoulder high, but it serves as a 
definite boundary to the compound and prevents stray 
animals from intruding. The enclosed area is leveled 
off and the earth compacted. A section is partitioned 
off for the religious buildings. The living quarters con- 
sist of a number of small one-room houses, set above the 
ground by a distance that varies from just enough to 
insure ventilation and to permit the removal of stray 
animals, to high enough to provide a wall-less room for 
occupancy. Such a home furnishes little privacy, but as 
these people believe that ‘‘a virtuous person has nothing 
to conceal,’’ and dress and act accordingly, this scheme 


6) Deraits of Framinc and Siding on a House in Bali. 
Bamboo. (9) A House in the Celebes Squared Timber Floor Supports, but the House Frame Is Bamboo; Note the Strut for 


Lateral Bracing. 


(10) Houses in Indo China, with Mat Sides Plastered with Mud. 
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of having each room a separate house is a very satis- 
factory if not economical solution for a tropical country. 
In addition it provides plenty of room for the women to 
work and the men to loaf or carve wood. The roofs are 
usually of thatch made of rice straw, but of late gal- 
vanized iron has become quite common. In some houses 
the roof is made of halved bamboo poles, with the dia 
phragms removed. These are laid side by side with the 
concave side up. Over them, with the concave side 
down, is laid a similar set of poles, forming a kind of 
continuous lock joint. Each strip is lashed in place to 
purlins of bamboo. The life of such a roof is about 
three years. 

Bamboo split and woven roughly and loosely makes a 
sort of fence that is common in districts where this useful 
plant grows. Such a fence is not readily knocked over 
and furnishes an excellent protection against animals. 

Windows are but openings in the wall. In some cases 
wooden bars are placed over them and, where protection 
from the weather is desired, they may be furnished with 
shutters, but more usually loose boards are available 
that can be fitted into the openings during rainy, windy 
weather. 

In Northern Indo China one finds the mat walls thickly 
plastered with mud, the matting being used as a backing 
a sort of forerunner of the metal lath method of con- 
struction. A house of this type with its thatched roof, 
earth floor, and few if any openings except the door 
(which is covered with a heavy mat), is quite well heat 
insulated although not well ventilated. 

The Chinese are disposed to avoid the wooden house 
and to make their homes with sun-dried brick walls. 
A small opening for a window and another for a door fur- 
nish the ventilation. These openings are furnished with 
tightly fitting boards so that they can be closed at night 


(7) A Bali Storehouse, Thatched and Elevated. (8) Roots of Halved 


(11) A Home in Cambodia. 
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or during bad weather. The floorisof packed dirt. The 
roof may be the usual thatch or, where that is hard to get, 
baked clay tile, which forms a more permanent cover. 
These tile are well formed and make a neat solution to 
the problem. Where stones of suitable size and shape 
are easily obtained the soft brick is replaced with stone, 
and the openings are filled with mud. A cluster of these 
one-room stone houses with red tile roofs presents a very 
picturesque appearance when the village is on a hillside. 
The effect is accentuated by the Chinese lack of geomet 
rical formality in their village plan. A few decades ago, 
before the emancipation of the Chinese women, each 
house had a court yard surrounded by a high wall 
where the family could be outside the house and still 
out of sight of others. 

The “Black Man” of Australia is nomadic and does 
not build houses of any kind. He may, if he considers 
it necessary, secure temporary shelter from the rain by 
getting under a bush or tree on which additional boughs 
have been placed. As these people wear no clothes the 
rain bothers them but little unless it is also cold. It is 
hard to find Australian natives as they rapidly change 
their ways when in contact with the white people. 

The Maori of New Zealand is far from being the 
Indian he was when the white man first came to these 
islands. The natives have freely intermarried with 
the invaders and have adopted their ways. One finds 
them well educated and quite well informed. However, 
in the thermal regions of the country, there are native 
settlements where the people enjoy dressing in their old 
tribal costumes and indulging in tribal dances when they 
hear that there is a cruise ship at Auckland. In these 
villages can be found houses that resemble the old tribal 
homes. Of course they are much better constructed and 
built more nearly true to line. 


Vou 11, Not 

Originally the Maori house consisted of one room, and 
was atribal home. The walls were built by setting planks 
as posts, edge to edge, forming a wall about three feet 
high. On this was laid a plank to support the eaves of 
the roof. A heavy ridge pole was supported by two up- 
right posts. The roof was composed of planks one end of 
which rested on the ridge pole and the other end on the 
top of the wall. Across one end was a wall built like 
the side wall; at the other end, the wall was set a few 
feet back so that the overhanging roof formed a front 
porch. Often the whole house was covered with earth 
to insure insulation from the cold weather. No furniture 
was used nor was there any other outlet for ventilation 
than the small, covered door opening. A charcoal fire 
might be used to add to the watmth; this together with 
a crowd of unbathed Maoris produced so much atmos- 
phere that often one of them would suffer a sudden 
collapse which of course would be attributed to causes 
other than the obvious one. When he was taken into the 
open air the evil spirits would usually leave him and he 
would recover. Such was the housing situation only a 
hundred years ago. 

These houses were elaborately carved with a peculiar 
scroll-like design. Not only the front, but also the 
rafters and walls inside were so decorated. Totem 
poles that resemble those of the Alaska and Puget Sound 
Indians were used to adorn the Maori villages. All of 
these can be seen in the villages today, giving the 
traveler an idea of the native art before the white man 
came. 

These few illustrations are presented to show how 
primitive men have adjusted the design of their dwellings 
to fit the climatic, environmental, and economic condi 
tions they encountered along the eastern shores of the 
Pacific. 


(12) (13) Nrpa Suacks in Manila Shortly After American Occupation. 


(14) Street in Ilo Ilo in 1914; Note Braces on Lee Side of Houses. 


(15) 


Chinese House in Yun-nan Province; Shed Is Roofed with Home-made 
Tile. (16) A Sample of Maori Carving—Front of a Store House. 
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Technique for a Survey of Old Sewers 


Loutsville, Ky., Institutes Thorough Inspection to Determine Flood Damage 


By C. Frank JOHNSON 


AssociaTE MEMBER AMERICAN Society or Civit ENGINEERS 
Senior ENGINEER, CoMMISSIONERS OF SEWERAGE OF LoursviL_e, Ky. 


URING and immediately fol- 
lowing the Ohio River flood 
of 1937 there occurred over 

200 cave-ins of Louisville streets. 
Some of these were caused by the col- 
lapse of old sewers, and it was feared 
that considerable damage had been 
done to the sewers by the high in- 
ternal pressures to which they had 
been subjected for several days dur- 
ing the flood, for in some cases the 
heads had been as high as 30 or 40 ft. 
To determine the facts and to estimate needed repairs and 
their cost, a detailed and careful survey was undertaken. 
As the conditions found to exist in the old sewers of Louis- 
ville are probably typical of those in other cities, it is 
thought that a summary of them and a description of the 
survey procedure followed may be of general interest. 

The magnitude of the problem may be inferred from 
the fact that during the investigation 25.2 miles of brick 
and stone sewers were surveyed, inspected, and photo- 
graphed. The sizes of these conduits ranged from 36 in. 
to 11 ft 9 in. in internal diameter for circular sewers, and 
from 30 in. wide by 45 in. high, to 4 ft by 6 ft for the egg- 
shaped sewers. Two rectangular stone sewers having a 
maximum size of 4 ft 9 in. by 6 ft 3 in. were included. 
In addition 3.2 miles of brick sewers smaller than 36 in. 
in diameter were inspected with the help of mirrors, and 
9.2 miles of concrete sewers varying from 45 in. in di- 
ameter to 17 ft 2 in. by 25 ft 9 in. were given a detailed in- 
spection. The age of the brick and stone sewers varied 
from 38 to over 87 years and that of the concrete sewers 
from about 10 to 30 years. Most of the brick sewers 
were of two rings and about 9 in. thick, but the largest 
sewers had walls of three-ring thickness. 
The depth to the invert of the brick sewers 
ranged from 6 to 25 ft, with the earth cover 
over the top of the arch ranging from 2 to 
22 ft. Most of the sewers are in alluvial 
sand and gravel, although some are in clay. 
Nearly all of them are above the normal 
ground-water level, but of course they 
were more or less surrounded by water dur- 
ing the flood and in some instances for a 
time thereafter. The sewer slopes are 
fairly flat with a few exceptions, and all 
the sewers inspected are of the combined 
type except for one concrete intercepter. 

At the outset it was decided to make the 
investigation as complete as practicable 
and to seeure as many data as possible to 
supplement the meager city records. Ac- 
cordingly a procedure was outlined for ob- 
taining: 


Actua! Section 


Cress sections showing the actual shape and a 
dimensions of the inside of each sewer, to be taken 
4! pots not over 100 ft apart, but particularly 
wh re distortion of the sewer barrel was evident. 
I measurements were made with a 14-in. card- 


FFICIENT performance under the 

extremely unpleasant and even dan- 
gerous conditions associated with a sewer 
survey ts difficult to achieve. 
son has emphasized here the numerous 
small but important details that con- 
tributed to rapid progress. 
vividly illustrated the kind of deterio- 
ration that would probably be exposed in 
many other cities if similar investiga- 
tions were to be made there. 


Theoretical Section 


Deformation Is Representative 
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board protractor mounted on a light ply- 
wood board. This in turn was mounted 
in an adjustable manner on a wood strut 
wedged in place in the sewer as shown in 
Fig. 1. Distances from the center of the 
protractor to the sewer wall were taken 
around the perimeter at intervals of 30° 
or less. A small */,-in. square hardwood 
measuring stick, on the reading end of 
which were nailed pieces of a folding rule 
showing feet and hundredths, was used. 
The outside end of the stick was shod with 
a somewhat pointed metal cap for protec- 
tion against wear. In 36-in. sewers the protractor was not used; 
the dimensions of the sewer section were merely measured with an 
inside rule on four diameters. A typical cross section showing de- 
formation of the sewer wall is also shown in Fig. 1. 

2. Alinement of the sewer, determined by measuring the offset 
between a transit line in the sewer and the center of the protractor 
when set in position. In sewers too small for regular or collapsible 
tripods, the transit was set on a home-made tripod having legs 22 in. 
long and a regular tripod head for the transit. Alinement was 
measured in all sewers except those of 36-in. diameter and smaller. 

3. Profile of the sewer invert, secured by use of an ordinary wye 
level, using a home-made short tripod and a mine rod in the small 
sewers. The levels were run inside the sewer from manhole to man- 
hole, utilizing the top of each manhole cover as a bench mark, the 
elevation of the manhole covers having been previously determined. 
A profile was taken in all the sewers except those 36 in. in diameter 
and smaller. A typical profile is shown in Fig. 2. 

4. Photographs of the interior of the sewer, taken particularly 
where defective conditions were found, but also at regular intervals 
elsewhere. A small ‘candid’ camera (f 3.5) was used with flash 
bulbs. About 1,800 photographs were taken. 

5. Detailed description of the condition of the inside lining or 
wall of the sewer, including missing and loose bricks, condition of 
mortar joints and hardness of mortar, worn bricks and holes, de- 
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6" Exheust Stack, High 
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hole to manhole, and the blowers operated 


Fiexble Metal Tubing 


Canvas Aw Ducts 


feer 


Stopped With Canvas 


between manholes in the manner shown in 
Fig. 2. The men were provided with al] 
necessary accessories for protection and 
comfort, such as rubber waders, short rub- 
ber raincoats, latex gloves, micarta helmets, 
goggles, respirators, kneepads, etc. Each 
man used an electric cap lamp of 66 cp 
mounted on the helmet and powered by a 
storage battery carried on his belt. Rope 


Elevation 


ladders, life lines, and life belts were also 
furnished to each crew. 

The safety measures were highly success- 
ful, for of the three or four minor accidents 
that occurred the worst was a sprained arm. 


Several times the bad air caused headaches 
and smarting eyes, and occasionally a man 
would become somewhat sick for a short 
time. However these conditions were al.- 


Hundred-Foot Stations 


ormation, or cracks in the sewer wall. All inlets and lateral sewers 
visible during the inspection were located and described, as were 
any ground-water leaks that appeared. Depths of sewage flow 
and of earth or other deposits on the invert and the condition of the 
street surface above the sewer were noted 

6. Borings alongside the sewer, made at intervals of about 800 ft 
and wherever the walls of a sewer showed bad distortion. These 
borings were made to determine if ground conditions had affected 
the sewer structure 


APPROPRIATE STAFF ORGANIZED 


A special subdivision of the Engineering Department 
of the Commissioners of Sewerage of Louisville was set up 
for the investigation. The work inside the sewers was 
carried on by two separate crews of 13 men each, the 
crews working independently of each other. Each crew 
contained an engineer-in-charge, an air inspector, a 
mechanic, two laborers, and two complete surveying 
parties of four men each. The surveying parties com- 
prised a chief-of-party, an instrumentman, and two 
chainmen or rodmen. Each crew was provided with a 
truck capable of transporting all the equipment plus four 
or five men, and the other men traveled in passenger 
autos. 

Above ground, a surveying party of three men ran 
bench-mark levels and did other necessary surveying 
work. Borings were made by a crew of a foreman and 
two laborers. Office work was handled by a force of six 
or seven engineers and draftsmen. 

The strict precautions taken to guard against acci- 
dents have been described elsewhere (7 he American City, 
July 1938, page 41), but a few may be logically re-empha- 
sized here. 

An air inspector accompanied each crew, making tests 
of the air before the men entered and during their stay 
in the sewer. He used standard mine safety instruments, 
testing for carbon monoxide, hydrogen sulfide, and com- 
bustible gasses. Carbon monoxide was found in small 
amounts in most of the sewers. The maximum encoun- 
tered in any sewer was 0.00S8S°,. Hydrogen sulfide was 
detected in few instances, 0.0022% being the maximum. 
Combustible gas was found in quantities up to 96.0°% ex- 
plosive. Each crew had emergency rescue and first-aid 
equipment, including an oxygen breathing apparatus and 
aninhalator. Two gasoline-driven, portable blowers each 
of 2,000 cu ft per min capacity for each crew supplied fresh 
air to sections of sewer in which men were working. 
Sewers were divided into sections extending from man- 


VENTILATING ARRANGEMENTS DuRING SURVEY 


ways overcome, and work was continued 
after eliminating the bad air. 

To guide the parties in the field, pencil 
drawings based on old city records were 
prepared on 20- by 36-ih. transparent paper sheets, each 
sheet showing the street location and profile of a sewer. 
Before each crew started work on a particular sewer it 
received a blueprint of the sheet or sheets showing that 
sewer. The underground crews and the boring crew were 
also given lists of manhole locations by station and man- 
hole cap elevations for use as bench marks. 

The usual procedure was to send the underground 
crew's truck out first every morning, with the equipment, 
air inspector, mechanic, and two laborers. These men 
would place the blowers and start them operating at the 
location previously selected for beginning the day's 
work. The air inspector would test the air in the sewer 
both before and after the blowers were started. After 
the blowers had been operating for 10 or 15 minutes, and 
as soon as the air was shown by tests to be safe, the 
laborers would enter the sewer and install the brattices 
at the manholes between which work was to be done 
After the crews became experienced it was found that in 
some instances the brattices were not necessary and 
could be omitted in order to save time. However there 
was no let-up in 
safety precautions. 

After the blowers 
had been operating 
for a short time, 
the two surveying 
parties of the crew 
would arrive on the 
job and enter the 
sewer. One party 
then chained 
through the section 
being examined to 
establish _ station 
marks every 100 
ft on the side wall 
at a convenient 
height. The other 
party followed, 
making a detailed 
inspection and rec- 
ord of the condition 
of the inside of the 
sewer and securing 
the other informa- 
tion desired. On 
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pleting the stationing work, the 
first party ran a profile of the sewer in- 
vert over the same stretch. When this 
party finished the profile, it started 
taking cross sections of the inside of 
the sewer as previously described. If 
t 


he other party completed the inspec- 
ion work in time, it also took cross 
sections until all work in the section 
was completed. Then the blowers 
and other equipment were moved to 
the next section of sewer, and were fol- 
lowed by the two surveying parties. 

he procedure was varied in the small 
sewers where the two parties could 
not conveniently pass each other. 

One man, chosen because of his 
amateur interest in photography, took 
all photographs. He worked alter- 
nately with each crew, traveling back 
and forth in a light automobile truck. 
fo guard against the possibility of an 
explosion when the flashlight photo- 
graphs were taken, there was an iron- 
clad rule that before a flash bulb was 
used the combustibility of the air at 


that point must be measured. No en 4. 


photograph was allowed to be taken 

where the air measured more than 

10.0% explosive. Occasionally a flash bulb would crack 
or burst, probably from moisture on the bulb, but in no 
instance was there an explosion of the air in the sewer. 

As the data were secured they were recorded on loose- 
leaf notebook sheets in the field. These were later 
plotted in the office. The plan and profile data were 
placed on the same transparent paper sheets previously 
utilized for the preliminary plans and profiles. The final 
data in some instances showed considerable difference 
from the preliminary information taken from the old city 
records. Mortar conditions and other information se- 
cured were recorded at each cross section, as indicated in 
Fig. |. When all this material had been compiled, listed 
in detail, and summarized according to each sewer in- 
spected, the result comprised a typewritten report of 
about 1,200-pages in four bound volumes. 

The brick and stone sewers were found to be in much 
better condition than had been anticipated. They had 
suffered little or no direct damage from the flood except 
at certain scattered points where washouts and cave-ins 
had occurred. In a few instances the entire sewer arch 
or side wall was gone, as shown in Fig. 3. At two or 
three points the earth above the hole was entirely gone, 
leaving an unsupported street pavement above. These 
points required emergency repairs, while many other 
points were found where short stretches of the sewer were 
in a condition approaching failure, but where repairs 
could safely be postponed, possibly for a few years. At 
these places, the difficulties were mostly sagging arches, 
side walls bulging in or out, and points where large sec- 
tions of the inner ring of brick had fallen out and been 
washed away as illustrated in Figs. 4 and 5. 

In some sewers the mortar was found to be gone from 
many of the joints to depths varying from a fraction of an 
inch up to the entire thickness of the wall, although the 
latter condition was comparatively rare. At some points 
the mortar had apparently disintegrated and had fallen or 
been washed out of the joints gradually during the life of 
the sewer. This condition also is shown in Fig. 5. On 
the other hand many of the mortar joints were found to 
be as good as the day they were made. When it re- 
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ARCH Sac IN “‘CrRCULAR"’ SECTION BUILT IN 1867 
Much of Inner Ring Gone, More Going 


mained in place, the mortar was found in some instances 
to be soft to varying shallow depths, while in others it 
was quite hard. 

In a few places, mostly on steep grades, the invert 
bricks appeared to be worn, but the erosion was slight. 
Few transverse cracks were observed in the walls, but 
numerous longitudinal cracks, some of them very wide, 
were found extending along the center of the arch, in some 
cases for long stretches. At some of these points the 
bricks on one side of the crack were lower than those on 
the other—a dangerous condition. These longitudinal 
cracks occurred primarily in the largest sewers. 

Most of the cross sections of the circular brick sewers 
showed a horizontal diameter larger than the vertical 
diameter, the difference in some cases being considerable. 
This condition indicates that the sewer side walls had 
moved outward until they were supported laterally by 
the passive earth pressure. At such points the sewer 
arch had lowered and somewhat flattened. 

Probably the defective condition most universally 
found was at inlets, lateral sewers, and house connec- 
tions, where in literally hundreds of cases the sewer wall 
was in bad condition around the opening. Bricks were 
loose or missing, and mortar was out of the joints, in some 
cases washed out by the flow of sewage from the inlet. 
The inlets themselves were often defective, with cracked 
or crushed pipes, loose bricks, or missing mortar in pipe 
and brick joints. There were other defects too numerous 
to detail. Typical of these inlet conditions is the one 
shown in Fig. 6. Deterioration of this kind was probably 
caused in many cases at least by poor workmanship in 
making the connections, for many of these had appar- 
ently been made at various times after the sewer was 
built by cutting a hole in the sewer wall. When the in- 
lets had been completed the sewer wall apparently was 
not properly repaired. The weakened places gradually 
became worse, and local failure occurred when the sewer 
was submerged during the flood. 

At a great many places in the brick and stone sewers it 
was found that holes, some small, some large, extended 
entirely through the sewer wall to the earth outside. 
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An Eoo-SHapep SEWER OF 1874 
Above, the Flattened Arch; Below, Mortarless Joints 
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Some of these holes were at joints between the bricks or 
stones, some were caused by missing bricks or stones, 
and some were in or around inlets. At many of these 
points it could be seen that the earth had been coming 
into the sewer through the holes. Such places unless re- 
paired would lead to future cave-ins. 

Seventy-seven bricks, varying in age from 30 to over 87 
years, were taken from the walls of 20 of the sewers and 
tested for strength and for absorption. The results were 
compared with similar tests made on modern bricks that 
are required to have a maximum absorption of not more 
than 10.0°%%. The maximum absorption of the old bricks 
varied from 12.3 to 42.4%, with an average of 25.0%. 
In compressive strength, 44 bricks tested varied from 
1,770 to 9,200 Ib per sq in., with an average of 4,600 Ib per 
sq in., which is 69.0% of the compressive strength of the 
modern bricks. In modulus of rupture 41 bricks tested 
varied from 262 to 1,500 Ib per sq in., with an average of 
750 Ib per sq in., or 59.0% of the modulus of rupture of 
the modern bricks. 

The investigation of the concrete sewers was not as 
complete as that given the brick sewers. However, a 
thorough inspection was made, and notes and photo- 
graphs were taken showing the condition of the sewer 
walls. Except for two stretches these sewers were in 
excellent condition. One of the damaged places com- 
prised about 100 lin ft of unreinforced concrete sewer 30 
years old. It was found to be badly cracked where it 
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You 01, 
passes under a railroad fill. The other unsatisfactory 
stretch was a longer section of the same sewer less badly 
cracked. 

There was little or no damage to the concrete from acid 
or other wastes except in two comparatively new sewers 
carrying whiskey distillery effluent. Here the concrete 
below the normal water line had been attacked; the 
original surface was eaten away to depths up to one- 
eighth of an inch; and the remaining under-water surface 
had been somewhat softened. As in the brick sewers, 
many of the inlet and lateral connections were found to 
be defective. In fact several cave-ins at connections re. 
quired expensive repair work. 

Both underground crews maintained remarkably con- 
sistent progress. Working 8 hours a day, the average 
daily progress in carrying on the underground part of the 
work from beginning to end (including lost time) was 935 
lin ft of sewer surveyed and inspected per crew per day, 
or 1,870 lin ft per day for the two crews. The elapsed 
time from beginning to the end of the field work was 24 
weeks, during half of which only one crew was used. 
Thirty-six weeks elapsed from the start of the investiga- 
tion to the completion of the final report. 


SURVEY RESULTS INTERPRETED AND DIRECT 
RECOMMENDATIONS MADE 


The conclusion reached as a result of the investigation 
was that the old sewers suffered very little direct damage 
from the flood. Such damage as did occur resulted pri- 
marily from the fact that the sewer walls had previously 
deteriorated, partly from old age but mostly from poor 
construction (particularly of inlet connections). When 
they were then submerged for several days, the walls 
failed at some of the weakened points. It was apparent 
also that there were still hundreds of places in the sewers 
where repairs should be made soon in order to prevent 
future cave-ins. 

Following the investigation it was recommended that 
certain stretches of the brick and stone sewers, which 
were in the worst condition, be reconstructed. The 
length recommended for reconstruction was 1.19 miles, or 
only 4.2% of the total length of brick and stone sewers 
inspected. This 1.19 miles was composed largely of egg- 
shaped brick and rectangular stone sewers, and included 
only 800 lin ft of circular sewer. It was recommended 
that the remaining portions of the old sewers be repaired, 
at a comparatively small cost, by patching from inside. 

The survey and investigation was made by the Com- 
missioners of Sewerage of Louisville, under the direction of 
Woolsey M. Caye, M. Am. Soc. C.E., technical engineer 
for the commission. The work was done under the 
immediate direction of the writer. 


INLETS—SouRCE OF MANY BREAKS 
Cavity Forming Behind Brick Indicated by Settlement Under Pipe 
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Survey of Foundation Construction Methods 
Columnar Piles, Sheet Piles, and Excavating Shafts of Many Kinds Meet Needs 
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of Widely Differing Underground Conditions 


By H. CHAmBers 


MemMBeER AMERICAN Society or Civit ENGINEERS 
Consuttinc Encineer, New York, N.Y. 


XCEPT when loads are very 
k, heavy, a pile foundation 
is frequently the cheapest 
means of providing adequate sup- 
port for a structure. For the lighter 
loads, wood piles can be used if 
they will always be submerged in 
ground water. If the piles are to 
project above this level, they may be 
composite—wood piles drivea down 
below water level with concrete ex- 
tensions cast in place upon the 
wooden butts after they are driven. 
For heavier loads, concrete piles, 
steel H-sections used as piles, or 
concrete-filled pipe piles find frequent application. 

Concrete piles are of two general types, those cast and 
cured before they are driven and those cast in place in 
the ground. The latter are formed in the hole made by 
driving into the ground a steel mandrel or a steel pipe 
closed at the bottom by a removable plunger. These 
pipes are pulled out and the resulting holes are filled with 
concrete. To support the sides of the holes and protect 
the green concrete during the driving of subsequent piles, 
the holes are, preferably, lined with a thin steel shell 
which is driven with the mandrel or is inserted into the 
pipe after the plunger has been withdrawn and before 
the pipe is pulled. 

Pre-cast piles are used under water or in very unstable 
ground or where the piles must project some distance 
above the ground level. 

Pipe piles consist of steel pipes which are driven open 
ended, usually to bedrock. The material enclosed by the 
pipes is cleaned out by compressed air jets (or sometimes 
by earth augers, orange-peel buckets, or water jets), and 
the pipes are filled with concrete. Pipe piles are fre- 
quently used for underpinning structures whose founda- 
tions have proved inadequate. The piles are jacked down 
against the weight of the structure above in short lengths 
placed one above another as the jacking proceeds. 

Wood piles will carry safely a load of 15 to 20 tons per 
pile, depending upon their lengths, the diameters of their 
points, and the strata into which they are driven. The 
carrying capacity of concrete piles is usually rated at 30 
tons per pile. Steel H-section piles, which depend for 
their support on friction, are equivalent to concrete piles 
in carrying capacity. When they are driven to rock their 
capacity may be taken as equal to the area of their cross- 
sectional depth multiplied by the width, on the basis of 
60 tons per sq ft. Accordingly their capacity will range 
from 30 to 90 tons per pile. Steel pipe piles 18 in. in 
diameter and driven to rock have an allowed capacity of 
120 tons per pile, whatever the depth to which they are 
driven. This capacity may be increased by adding to the 
thickness of the pipe shell or by increasing the diameter. 
The capacities of pipe piles of smaller diameters, provided 
that their driven lengths are not more than 40 times their 
diameters, are rated more or less in proportion to their 


grows. 


wise overlook. 


W ITH the increasing specialization 
in all branches of engineering, 
the difficulty of retaining perspective 
Reviews of the kind presented 
here by Mr. Chambers serve to simplify 
the task of orientation and at the same 
time to acquaint newcomers to the field 
with useful expedients they might other- 
The article deals pri- 
marily with foundations involving con- 
siderable penetration of unstable ma- 
terials, and discusses the relative ap- 
plicability of different processes, con- 
struction materials, and equipment. 
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diameters and the thickness of their 
shells. Pipe piles driven to hard- 
pan, according to the building code 
of the City of New York, have ca- 
pacities of 70° of their values when 
driven to rock. 

It must also be remembered that, 
whatever the capacity of a single 
pile, the capacity of the foundation 
as a whole, except in small clusters, 
cannot exceed the capacity of the 
ground stratum beneath. To illus- 
trate-—-a wood pile may carry 15 
to 20 tons. If such piles are spaced 
horizontally 30 in. center to center, 
the load will be equivalent to 2.4 or 3.2 tons per sq ft of 
the horizontal area of the supporting stratum. For such 
a load this stratum should consist of fine dry sand, 
medium wet sand, or material of coarser grain. If con- 
crete piles are used, each carrying a load of 30 tons and 
spaced 30 in. apart center to center, the load transmitted 
to the foundation stratum will be equivalent to 4.8 tons 
per sq ft-—almost twice the load that should be imposed 
upon medium or fine sand. 

Wood piles, in place, usually cost 50 to 80 cents per lin 
ft, depending upon their lengths, the prevailing labor 
rates, and the cost of materials. Concrete piles, cast in 
place, will cost 2'/2 to 3 times as much as wood piles and 
will carry only about twice as much load. Wood piles 
therefore will usually be cheaper. When, however, large 
numbers of wood piles would be needed under each of the 
foundation footings, it may 


prove cheaper to use con- 
! 
crete piles, provided the Grout Holes 
supporting stratum is of | 25" 
sufficient capacity, because  wels 
of the saving in the size Grout at top 
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to rock, however, the carry- 
ing capacity of the steel 
piles may be as much as 
three times that of concrete 


Steel Shell Encloses H-Section 
Encased in Concrete for De- 
partment of Sanitation Build- 
ing in New York City 
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Around Entire Site—New York City 
piles and half or two-thirds as much as that of pipe 
piles. Their relative cost may, therefore, be less than 
that of either concrete or pipe piles. 

Pipe piles will cost $4.50 to $7.50 per lin ft, depending 
upon their diameters and other conditions. When driven 
to rock they will carry two to four times as much as con- 
crete piles and will cost three to four times as much. 
They can, nevertheless, frequently be used to advantage, 
particularly because of the possibility of achieving a con- 
siderable saving in the cost of pile caps. 


HEAVY LOADS REQUIRE SPECIAL TREATMENT 


A recent use of pipe piles specially adapted to unusually 
heavy loads is illustrated in Fig. 1. The outside shells 
were steel pipes 24 in. in diameter driven to rock and 
cleaned out in the usual manner. Below each of the pipes, 
by means of a cable-operated churn drill, a hole of the 
same diameter as the pipe was drilled into the rock, and 
the pipe was driven into the hole to a distance sufficient 
to cut off the inflow of water. The drilling into the rock 
was then continued for some distance below the bottom 
of the pipe. A steel H-section core was lowered into each 
pipe until its base plate rested upon a bed of rich grout 
in the bottom of the hole in the rock. The holes in the 
rock and the pipes above were then filled around the steel 
core to the top with concrete. The load was thus car 
ried to the rock by means of a casing pipe, the concrete, 
and the enclosed steel core. A part of this load is trans 
mitted to the rock by direct bearing in the bottom of 
the drilled hole. The remainder is carried to the rock 
by bond between the steel core and its enclosing concrete 
and between this concrete and the walls of the hole drilled 
in the rock. Piles of this character were used to carry 
loads of 750 to 1,000 tons each. The bond stress allowed 
was 150 to 200 lb per sq in., and a test made in New York 
City in 1937 developed a bond stress of 385 Ib per sq in. 
without failure. 

When the loads are very heavy, or when pipe piles 
cannot be driven to rock because of overlying boulders or 
hardpan, it is frequently necessary to carry the founda 
tions to the rock. The difficulties that arise in the con- 
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STeet SHEET PILING FoR COFFERDAM WALL 
Excavation for Tower of No. 60 Wall Street Carried to Rock 


Vout, No.1 
struction of such piers are usually 
caused by the presence of water and 
fine materials in the ground. When 
there is no water, as in some of the 
prairie regions of the western part of 
the United States, excavations for foun 
dations can be made to rock through 
the dry loess without supporting the 
sides of the pits. The foundations for 


the Nebraska State Capitol in 
Lincoln, Nebr., were carried down 
to the Dakota sandstone in cylin 


drical pits with unsupported sides to 
depths of as much as 50 ft. 

Even when there is a considerable 
quantity of water in the ground, ex. 
cavations through materials of coarse 
grain, or fairly stiff clay, can be made 
in the time-honored manner by using 
wooden planks to support the sides. 
Excavations of this kind are limited 
to depths of about 20 ft, unless they 
are made sufficiently large at the 
top to permit the starting of a second 
drive of planks when the excavation 
has reached the bottom of the first. 

In parts of the regions occupied by 
the cities of Chicago and Detroit and in 
some others where the rock is overlain 
by a thick stratum of moist clay, it is possible to reach the 
rock in open excavations by lagging the sides of the pits 
with wooden staves. The excavations are made circular, 
in horizontal section, and frequently are of considerable 
diameter. They are made by hand labor and have been 
carried down to depths of 100 ft or more. The procedure 
is called the Chicago method. 

At the bottom of each 5 ft of depth, the excavation is 
suspended until the lagging of the sides of the pit has 
been completed. The staves are usually of maple, 6 in 
wide and 2 to 3 in. thick with beveled edges. They are 
held against the sides of the pits by steel rings made in 
quadrants and bolted together. The pits are then filled 


Tuts Way Down 
For This Pier Excavation, Horizontal Wood Sheeting Was | sed 
to Ground-Water Level, Steel Sheet Piling Below 
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\ 1) 
wo) concrete, and in some cases the rings and staves are 
rer oved as the concrete is placed. When the ground is 
( ich a character that this method can be used, the 
e\-avations can be made to comparatively great depths 
relatively small cost, but when water or running 
ground in considerable quantity is encountered, it is not 
feasible. 

| the material to be excavated is saturated fine sand 

soft clay, excavations can be made by surrounding 


at 


Fic. 4. ANOTHER TYPE oF CIRCULAR CAISSON 
Steel Cylinder Jacked Down in Sections as Excavation Progressed 
for Manhattan Company Building, New York City 


the site with interlocking steel sheet piles, as shown in 
Fig. 2. The sheet piling is set up, with the edges inter- 
locked, around a timber frame on the ground surface. 
The sheet is then driven piece by piece, a few feet at a 
time, progressively around the site until the piles are 
down. The piles must reach or penetrate an impervious 
or coarse-grained stratum in order to intercept the flow of 
soft materials from the surrounding ground. Excava- 
tion is begun after driving is completed and after the 
piling is braced horizontally. If there are many boulders 
in the ground, this method may prove 
impracticable. Some pumping is usually 
necessary. Under favorable conditions 
depths of 60 to 75 ft, or even more, may 
be reached. 

When the level of the ground water 
is at some distance below the surface, 
wood sheet piling may be used down 
to water level and steel sheet piles below. 
Or, when the horizontal dimensions of 
the excavation are small, wood sheeting 
placed horizontally may be used down 
to the water level, as in Fig. 3. 

Instead of sheet piling, steel cylinders 
can be driven or jacked far enough below 
the bottom of the excavation to cut off the 
flow of water that might carry fine mate- 
nals into the excavated space. This modi- 
fieation is used particularly in underpin- 
ning operations where, to conserve head- 
room, the cylinders may be fabricated 
in short lengths to be placed one on an- 
other as they are jacked down against the 


Weight of the building above. This kind Fic 


of treatment is illustrated in Fig. 4. 
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Fic. 5. 
Down 50 Ft in Quicksand for Utah Power and Light Company 
Installation, Bear Lake, Idaho 


TIMBER CAISSON SUNK AS Drop SHAFT 


For relatively great depths, piers may be built above 
the ground surface and sunk by excavating the ground 
beneath them. The piers are built as cylinders or prisms 
containing chambers open to the ground below (Figs. 5 
and 6). In sinking such piers in waterbearing soil, there 
is frequently a loss of ground around them. This 
method must therefore be restricted when adjacent struc- 
tures might be damaged. To minimize this danger, the 
shafts are frequently kept full of water, and the excava- 
tion is made by dredging. However, unless an im- 
pervious stratum can be reached, it is often impossible to 
clean off and level the rock without recourse to divers or 
to the pneumatic method. 

Frequently the friction around sinking piers is greater 
than the weight of the piers, particularly when the shafts 
are filled with water. At times this friction amounts to 
350 to 500 Ib or more per sq ft, and it often becomes 
necessary to load the piers during the sinking operation. 
The foundations for the Standard Milling Warehouse in 
Jersey City, N.J. (Fig. 6), consisted of 114 cylindrical 
piers, most of which were 7 ft in outside diameter with 
5-ft diameter shafts. Many of these piers were sunk as 
much as 100 ft by dredging through the shafts, but as 
they had to be belled out at the bottom in heavily water- 


6. CYLINDRICAL CAISSONS FOR STANDARD MILLING 
WAREHOUSE, Jersey City, N_J. 
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Ark Locks ON PNEUMATIC CAISSONS 
Temporary Cast-Iron Weights Force Cylinders Down 
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bearing ground, the latter part of the work had to be 
done by the pneumatic method. 

Well points—perforated pipes driven into the ground 
3 to 5 ft apart horizontally—may be used to drain a 
foundation in advance of excavation. With suitable 
pumps the water level can be lowered as much as 20 ft 
in porous ground. By installing a second or third system 
of well points, below the first, as the water level is lowered, 
additional depth may be gained. 

The pneumatic method of excavation, illustrated in 
Fig. 7, has the advantages that danger of damage to ad- 
jacent structures is at a minimum and that it may be 
used through unstable ground, through boulders, or 
through solid rock. It is limited, however, to a depth 
of about 115 ft below the water level. 
Its disadvantage is its cost. The prin- 
ciple employed is the same used in 
drop shafts except that the chamber 
at the bottom is closed at the top 
and filled at all times with compressed 
air at a pressure sufficient to exclude 
water or soft ground. The excavation 
is accomplished by men working in 
this chamber and access to it is had 
through air locks mounted on the tops 
of the shafts. This method is often 
used in combination with the drop 
shaft, using the pneumatic procedure 
only at the bottom in order to reach 
the rock through water-bearing strata, 
and tolevel or bench off the rock surface. 

A procedure known as the Powell 
method can be used when the surface of 
the bedrock is level and when the 
ground above does not contain bould- 
ers or hardpan. A set of arms, of the 
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pier and fitted with scarifying tools, is rotated in the 
ground, reducing the soil to soft mud. The cutting tool 
sinks as the ground is liquefied. When rock is reached 
the tool is removed, leaving the mud in place to support 
the surrounding ground. A steel shell is next lowered 
and driven through the mud to the rock, and the mud 
within it is excavated. The shell is then filled with con- 
crete. 

The Montee method of sinking a cylindrical founda- 
tion pier employs a steel shell of the pier diameter and 
length. The shell is fitted like a core drill, its bottom 
edge being provided with hardened steel teeth, and its 
top closed by a temporary head. It is kept full of water 
and fitted with water jets at the bottom. The whole is 
rotated by a motor connected with the head. The motor, 
gearing, and shell are suspended from a steel frame in 
such a manner that they can be raised or lowered to- 
gether. The friction of the ground against the sides of 
the shell is to a great extent eliminated by an eccentric 
connection of the driving shaft with the head of the shell 
and by the helical flow of water from the bottom of the 
shell and along the sides up to the ground surface. This 
flow removes a large part of the ground materials en- 
closed by the sinking shell. The apparatus can cut 
through large boulders and even into rock. When the 
rock is reached the head is taken off, the material remain- 
ing inside the shell is removed, and the shell is filled with 
concrete. This method is applicable to conditions in 
which the boulders are comparatively few and the under- 
lying rock is level. Under such circumstances the rotat- 
ing shell drills down to this underlying rock in a very 
short time. 


PILE-DRIVING EQUIPMENT 


Piles of all types are now usually driven by steam 
hammers. Single-acting hammers are preferable for 
wood or concrete piles, and double-acting hammers are 
frequently used for pipe piles. As compressed air is 
usually used for cleaning out pipe piles, the driving ham- 
mers are often operated by compressed air. The equip 
ment now used for driving wood piles consists of a steam- 
operated revolving crane mounted on caterpiller treads. 
The steel leads in which the hammer travels are sus 
pended from the boom of the crane as in the example 
shown in Fig. 8. 

For concrete piles cast in place, the mandrel must be 
pulled from the ground. As this often subjects the leads 
to heavy loads, the equipment can- 
not be mounted on caterpiller treads. 
Instead, a revolving crane which 
travels upon rollers on timber sills is 
used, or the leads and supporting 
frame are mounted on skids which 
slide on steel beams. 

Wood sheet piling is driven by hand 
mauls, or by small pneumatic ham- 
mers. Steel piling is usually driven by 
double-acting steam hammers 
pended without leads from the boom 
of a revolving crane or derrick. 

Drop shafts are built up with re 
volving cranes or derricks and are 
sunk, sometimes by hand labor with 
cranes or derricks, but frequently by 
clamshell or orange-peel buckets oper- 
. ated from cranes or derricks. The 
a same equipment, with the addition 0! 
air locks and high- and low-pressure 
air compressors and receivers, is used 
in the pneumatic method. 
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ipport Posstbilities of New Science Evaluated from Viewpoint of the State Highway Department 
os FROM THE PROGRAM OF THE HiGHway Division aT THE Socrety’s 1940 Sprinc MEETING 

h con- By F. V. Reacet 

unda- ENGINEER oF Materiacs, Missouri State Highway Department, Jerrerson Crry, Mo. 

in OIL science, as applied to ECAUSE few practicing engineers questions: (1) What is the lowest 
nd its S many of the phases of high- even today can claim the advantage _ stability which a given soil system 
water way construction and main- of a thorough academic grounding in en- may possess as the result of the worst 
10le is tenance work, has been of rather re- gineering soil science, many useful and climatic conditions? (2) How can 
notor, cent development. Soils have been basic aspects of the work frequently es- the desired, or the best, all-year sta- 
me in studied extensively for many years cape assimiiation. But the influence of _ bility of the soil system be obtained? 
ed to- by the agricultural scientists, and such factors as thickness of moisture The answers to these questions would 
des of civil engineers have, of necessity, film, capillarity, bituminous and cement- seem to depend upon the prevailing 
entric interested themselves in structural ing binders, or chemical properties has climate and the susceptibility of the 
e shell foundation problems, butthebroader been the object of investigation by agri- soil to changes in physical properties 
of the applications now being attempted cultural and highway soil men for years, caused by seasonal changes. 

This have been made possible to a great and M r. Reagel here presents a valuable Stated in another manner the en- 
oem extent by the recent pioneering orientation in the application of this  gineer really desires to know: (1) 
n cut work of the Public Roads Adminis- knowledge to stabilization problems. Will the soil remain in place under 
n the tration, the U. S. Soil Survey, and the conditions of use? (2) Will it sup- 
main- other research agencies. Anyone in direct contact with port the expected loadings? (3) Will it continue to be 
1 with this phase of the work realizes that the present knowleige of the same composition and has it some chemically active 
ms in of fundamentals is still far short of the desired goal, but constituents? (4) What are the conditions of use as to 
inder- sufficient progress has been made to permit the develop- degree of confinement, range of moisture content, and 
rotat- ment research worker to provide many practical applica- range, duration, and type of loading (static or moving) ? 
. very tions. Broadly speaking the desirable or undesirable char- 

Most structures rest on soil, either directly or in- acteristics of soil systems depend upon the quantities 
directly, and their own weight and their service loads and of water which enter them and the manner and effects of 
impacts are transmitted eventually to this supporting such entrance. Small amounts of moisture, in general, 

steam medium. Thus the civil engineer has been most often are beneficial as they extend in thin wedges or films pro- 
le for concerned with the bearing power of soil and the corre- moting cohesion. In larger amounts, moisture produces 
rs are lated problem of settlement. In the highway and drain- thicker films which separate and lubricate the mass with 
air is age fields, however, he must be more and more concerned consequent loss of stability. Under certain conditions of 
ham with soil as a construction material, as in the building of particle gradation and characteristics, water will pass 
equip earth dams, levees, and fills. In low and medium-cost through the system, while under other conditions it will 
team- road construction, there is also the problem of stabiliza- be tenaciously retained. In general, if the moisture con- 
reads. tion to enable soils to better serve their purpose. tent could be durably stabilized at the correct percentage 
e Before proceeding further, we should attempt to de- for the soil system under consideration, the major re- 
ample fine the term “soil.” In common engineering usage quirement would be met. The realization of this aim, 
‘Soil comprises the entire envelope of fragmental ma- however, is not at present nearly so simple as the picture. 
ust be terials covering the solid rock of the earth’s interior’ —_‘ Naturally, an infinite variety of materials with greatly 
. leads Low Dams, Natural Resources Commission, 1938, page differing properties may fall within the limits of the term 
t can- 237). From an agricultural point of view, Morbet de-  “‘soil.’’ Whether a particular soil belongs in the category 
reads. fined soil as “‘the outer layer of the earth’s crust, usually of granular material, silt, clay, or a mixture of these, is de- 
which unconsolidated, ranging in thickness from a mere film toa termined by an analysis of its particle grading supple- 
sills is maximum of somewhat more than ten feet, which differs mented by so-called standard soil tests. The latter indi- 
orting from the material beneath it, also usually unconsolidated cate such properties as maximum moisture-holding ca- 
wrtaied in color, structure, texture, physical constitution, chemi- pacity and elasticity of the soil when wet (liquid limit), 
cal composition, biological characteristics, etc.”’ cohesion in moist condition (plastic index), its vol- 
hand Obviously the foundation engineer is mainly concerned ume change and elasticity when dry (shrinkage limit), 
hem with materials which the geologist would call soil but its water absorption capacity under field conditions 
ven by which the agricultural soil scientist would not. On the (field moisture 
. other hand, the highway engineer deals mainly with ma- equivalent), ease 
boom terials which fall within the agricultural definition of of drainage (vac- 
soil. This fact suggests the possible use by the highway uum moisture 
th re- engineer of the great store of physical and chemical knowl- equivalent, centri- 
dose edge of soils accumulated in the agricultural and pedo- fuge moisture 
» with logical fields. Also, the concept of the pedologist that soil equivalent), detri- 
tly by 's a material conditioned by, and in the case of maturity, mental capillarity 
“- per. in equilibrium with, the obtaining climatic forces, should (silt content), and 
The serve to remind the highway engineer that the material friction and co- 
tion of with which he is dealing is subject to seasonal changes hesion (size com- UNTREATED SHOULDERS Give Way 
essure and tay possess radically different degrees of stability at position, shearing QUICKLY 
s used different times of the year. Consequently the highway strength, plastic Inadequate Grading and Lack of Compac- 
engincer should be chiefly interested in the following two index). tion Evidenced by Severe Water Cutting 
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PREVENTABLE WITH Proper BINDER 


This classification does not, however, in itself indicate 
how best to make use of a given soil in order to develop 
the desired maximum stability and this is the primary 
interest of the engineer. Some light is shed on this 
problem by studies of the effects of compaction. It has 
been mentioned that this property of soils depends on 
their cohesion and internal friction. Both these proper- 
ties obtain their highest values when the constituent 
particles are most closely in contact. Based on the fact 
that it is difficult to compact dry soil because of high 
internal friction and the presence of highly elastic air 
films, and that excessively thick moisture films prevent 
soil particles from coming into close contact, Proctor has 
emphasized the importance of compacting soils at an in- 
termediate optimum moisture content—determined by 
the well-known Proctor compaction procedure. After 
compaction, the smallness of the available pores reduces 
the entrance of excess water, and conditions are created 
favorable to close contact of particles and maximum sta- 
bility. This condition, however, will be maintained only 
at such distance from the surface that temperature 
variations are small. Temperature and moisture changes 
in the surface layer of compacted soil may ultimately 
result in a progressive change of structure and a varying 
degree of decline in stability. Susceptibility to such 
changes is determined by a number of soil factors. 

The more obvious effects of frost action, such as the so- 
called frost boils, have been intensively studied. From 
the work of Casagrande, the tendency of a soil to form 
ice lenses can be predicted. Kdgler has given a general 
criterion of frost danger which considers not only the soil 
itself but also the distance of the freezing zone from the 
ground-water level, the permeability of the soil, and the 
average duration of freezing temperatures at a specific 
location. This work on frost action has been extremely 
valuable but it is probable that the general effect of low 
temperatures on the structure and stability of soils (and 
of some other engineering materials), even without the 
formation of distinct ice lenses, has not yet been suffi- 
ciently appreciated or studied. 

Through the centuries the farmer has been making use 
of this method of changing the structure of the soil by 
exposing it as much as possible to winter temperatures 
(fall plowing). The resilience of soils in springtime, even 
if previously compacted, is a point in evidence. At the 
present state of knowledge of soils as related to highway 
engineering, it appears that one of the most fertile fields 
for research lies in the determination of the physical or 
chemical factors which determine the susceptibility of the 
soil to structural and stability changes caused by tem- 
perature. It is this seasonal change in stability which 
has prevented the highway engineer from deriving the 
maximum benefits from the great theoretical advances 
in pressure distribution and in soil bearing power, and 
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which has forced him to rely on empirical or semi-em. 
pirical relationships. 

Treatment of a soil to induce maximum all-season sta. 
bility is called ‘‘soil stabilization.'’ This treatment may 
be (1) mechanical, as illustrated by the Proctor method. 
(2) physical, as in the blending of different soils to ob 
tain a mixture of optimum characteristics, bituminous 
binding of sand, ete.; or (3) physico-chemical or chemi 
cal, such as bituminous waterproofing of cohesive soils, 
soil hardening by means of portland cement, and harden. 
ing by means of reversible silicates (Joosten process). 

The principles underlying the first two methods have 
already been briefly mentioned. As the name suggests, 
physico-chemical and chemical phenomena play an im 
portant part in the third type of stabilization. The 
physico-chemical factors of importance in bituminous 
stabilization have been discussed in the Proceedings of 
the Asphalt Paving Technologists (Chicago, 1940) where 
it is demonstrated that the effects of bituminous stabili 
zation depend not only on the physical and chemical 
properties of the bitumen used, but also on the chemical 
composition and physical structure of the soil; the type 
and amount of exchange ions present in the soil; and 
the presence in the soil of hydrophilic or hydrophobic 
films of organic matter. 

Preliminary studies indicate that the same factors may 
also be of importance in soil-hardening by portland ce 
ment. An extensive investigation of this phase is under 
way in our laboratories. It would seem worth mention 
ing that chemical information on soils has been collected 
and organized for many years by the U.S. Soil Survey 
and related agencies and is available for the asking. 

The determination of the physical properties of soils of 
definite chemical character has brought out the fact that 
these properties are functions not only of the relative 
amounts of the different size fractions present, but also 
to a considerable extent of the surface-chemical char 
acter of the soil constituents. It has been shown that 
the results of the standard subgrade soil tests can be 
changed considerably by adding to a soil small amounts 
of various chemical elements or compounds. Since the 
soil constants measured are functions of the friction and 
cohesion factors obtained in the soil, it can be stated 
that the friction and cohesion in soil are dependent on the 
chemical nature of the soi! as well as on the size composi 
tion. The significance of this statement is considerable 


PHYSICAL MECHANISM OF SOIL STABILITY 


In theoretical equations concerning the stability of 
earth structures the character of a specific soil is taken 
into account by using its “‘friction’’ and ‘cohesion 
values. At the same time it is known that, in the case of 
cohesive soils, the terms “‘friction’’ and “‘cohesion’’ do 
not possess a fundamental, well-defined meaning. This 
fact may be only of small importance if the soil is out 
side the zone of seasonal change. But if the soil is within 
this zone then it is of primary importance to know 
(1) the real physical meaning of the terms ‘‘friction 
and ‘‘cohesion’’ in cohesive soils, or to be able to substi 
tute for these terms others which do possess a definite 
physical meaning, and (2) the correlation of stability 
changes of soils with changing weather conditions. 

In other words, it will become increasingly important 
for the highway engineer to have a thorough understand 
ing of the physical mechanism of soil stability, as it al 
ready seems apparent that changing conditions will re 
quire that more specific attention be directed toward soll 
handling and treatment, and the old methods of ‘‘cut and 
try,”’ “cut off the excess,” ‘‘splice the remainder,” and 
“replace the settlement” will no longer suffice. 
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\t the present time, it seems that this understanding 
only be obtained by a patient study of the factors at 
.ork in soil-water systems and their relation to such 
aplex phenomena as cohesion and friction. The 
» der application of soil science, however, has introduced 
, new condition which may be overlooked. Where for- 
erly foundation problems were generally confined to a 
restricted area, now the construction features carry for- 
ward over miles of terrain, intercepting many and vary- 
ing layers, so that general rules are not applicable. Each 
case is a variety of special conditions which must be inter- 
preted and handled accordingly. 
- [t is evident that the highway engineer needs a much 
more detailed picture for the stability of soils than the 
foundation engineer or the designer of earth dams and 
retaining walls. This picture must enable the highway 
engineer to cope with a wide variety of conditions of ma- 
terial and drainage and to explain and predict the effect 
of the seasons on his soil structure. It is the function of 
the soils scientist to form and interpret this picture. 


THREE KINDS OF SUBGRADE STABILIZATION 


It may be of interest, before concluding, to very briefly 
describe in terms of usage, that most recent adaptation 
of highway soil science, subgrade stabilization, and to list 
some of the specific activities and problems of the soil 
scientist in this field. Based on the materials used, there 
are three general types of subgrade stabilization: (1) 
clay gravel, (2) bituminous, and (3) soil cement. 

The first implies the production of stability by ap- 
propriate grading of the aggregate and by utilizing the 
cementing properties of the clay binder. The grading 
of the aggregate is definitely the major phase. The 
gradation zone established by practice could be based on 
the familiar Fuller's density curve. In theory, the clay 
binder should hold the mass stable when dry, and the 
inherent friction of the aggregate should take over the 
burden when excess moisture softens the clay binder. 
Chemicals, such as calcium and sodium chlorides, may 
be added to hold some moisture in the mass during dry 
weather. 

This type has the advantages of low cost and flexibility 
in application to either base or base and surface com- 
bined. On the other hand, it may permit a gradual re- 
duction in thickness through the encroachment of the 
soil below during adverse seasonal conditions. 

The second type of stabilization is based on the idea 
that the waterproofing of the mass by the addition of 
small percentages of bituminous materials will prevent 
accumulation of moisture, and thus eliminate plasticity 
while retaining the optimum condition for stability. 

Various types of bituminous material are successfully 
used. Quantities generally range from 7 to 8°) by 
weight of the soil phase of the mass. This results in very 
thin films sometimes approximating a stain in appear- 
ance. The soil phase is definitely the major phase in 
most cases, the percentage of aggregate being adjusted 
to the point of economy. The application of surface 
oil to earth roads is a first cousin to this procedure, the 
eflects of plasticity being minimized by the thinness of 
the treated layer. 

In general, the bituminous procedure is used for base 
construction only, because the resulting mass is rather 
‘riable. It is adapted to combination with very thin 
suriace layers as the entire structure is waterproofed and 
‘utomatically primed. It has the advantage of com- 
parative permanence and can be used in areas where 
‘sgregates are not economically available. A possible 

sadvantage is its loss of stability if an excess of bitumin- 

material is present. 
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Stabilization of the third type, soil-cement, does not 
normally require the addition of aggregate, but it is 
economically selective as to the soils with which it may 
be used, for the percentage of cement required increases 
rapidly with the decrease in soil particle size. In cur 
rent practice, the range of cement content is generally 
about 6 to 14°) by weight of the soil mass. 

The method is useful where economical aggregates may 
be lacking and produces a surface that tends to resist 
edge failure. It is, however, somewhat difficult to secure 
the priming needed to bind the thin layers of protective 
surface to the material, and thicker layers of stable sur 
facing may be required. 

The theory involved in the use of cement as a soil 
binder is not as yet so clearly understood as might be de 
sired. Seemingly, rigid slabs are obtained, and water 
proofing results from the crystalline and silica jell masses 
that are formed in the voids of the soil by the hydration 
of the cement particles. 

All three types are passing or have passed beyond the 
purely experimental stage and, with increased knowledge 
and improved technique, should soon take their place 
as usable procedures in the low-cost construction field for 
both highway and airport improvements. 

Many highway departments, as a matter of routine, 
now conduct detailed soil surveys prior to drawing the 
plans for any improvement. The entire soil profile is 
surveyed, sampled, and tested at intervals dictated by 
conditions. Corrective measures resulting from such 
surveys include special drainage features; removal and 
replacement in the case of soils of too poor characteristics, 
or changes in grade line for the avoidance of such ma- 
terial; provision for insulating layers in case of frost boil 
conditions; mixing and conditioning of soils to improve 
supporting value; and development of information bear- 
ing on proper thickness for pavements. No accurate 
gage as to pavement thickness which will permit the 
tailor-making of pavements to fit subgrade conditions is 
available for any type of pavement, although literally 
millions of dollars could be saved for additional develop- 
ment if this information were available. 

Investigation of, and prevention of, slides is an im- 
portant duty of the soils engineer, and the support and 
design of fills must be checked to avoid major financial 
losses. Some 90 per cent of low-cost pavement failures 
occur along the edge of the surfacing, and this problem is 
being actively studied. The various bridge departments 
are demanding information in regard to soil pressures 
which sometimes twist abutments amply supported as to 
foundation. Also they will soon insist that correlation of 
soil data and pile statistics be supplied to permit accurate 
design of pile lengths and types. 

These and other activities and problems keep life 
interesting for the soil scientist. Highway engineers 
may expect to become better and better acquainted with 
him as time marches on. 


Grass BINDER OR BITUMINOUS WATERPROOFING WOULD 
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ENGINEERS’ NOTEBOOK 


Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


Some Applications of the Method of Tension Coefficients 


By H. J. Kesner, M. Am. Soc. C.E. 


Proressor or Civit ENGIneerING, UNiversiry or NEBRASKA, LINCOLN, NEBR. 


ECENT English textbooks, notably Southwell’s 

Theory of Elasticity and Pippard and Baker's 
Analysis of Engineering Structures, have described a 
general method of analysis for statically determinate 
space frames known as the “method of tension coeffi- 
cients.’’ Professor Pippard has also presented a brief out- 
line of the method in an article in Crvi. ENGINEERING 
(“Stress Analysis for Space Frames,’’ December 1935, 
page 799), but the method does not seem to be included 
in the standard texts used most frequently in the United 
States. 

After some experimentation with it the writer feels 
that its value lies as much in the systematizing of the 
necessary computations as in the introduction of novel 
concepts. 

To illustrate the application of the method, therefore, a 
solution has been prepared for the space frame shown in 
the paper by F. H. Constant, M. Am. Soc. C.E., “Stresses 
in Space Structures’”’ (TRANSACTIONS of the Society, Vol. 
100, 1935, page 928). The notation is that developed in 
Professor Pippard’s paper already referred to. To state 
the equations requires only a knowledge of the principles 
of elementary statics. To solve them only elementary 
algebra need be employed. 

Figure 1 shows the frame in plan and elevation. Table 
I shows the resolution equations. Table II shows values 
of the tension coefficients, stresses, and reactions. The 
equations of Table I can be solved by computers of 
ordinary ability without specialized knowledge of struc- 
tural principles. The three equations at joint £, in- 
dependent of any others, yield a value for f\;. Equations 


at joint F then yield values of ts, f7, and fy. Equations at 
joints G and H are readily solved. With ti known, the 
solution of joint £ for unknowns ¢; and fy is readily com- 
pleted. Remaining joints are then solved in the order 
C, D, B, A. A complete solution is made from the joint 
equations, and the resolution and moment equations of 


TABLE II. COEFFICIENTS AND STRESSES OBTAINED FROM 
Equations or Taste I 

MemMBER Tension Coer., Srress 
1 + 7.65 26 + 199 
2 +30.60 26 + 796 
3 +48.28 26 +1255 
‘ + 4.95 26 + 129 
3 +62.93 22.98 +1446 
ti — 7.03 28.07 — 197 
7 —42.97 22.98 — 987 
8 +18.10 28.07 + 508 
—53.45 22.98 — 1228 
10 —45.97 28.07 — 1290 
11 +45.97 22.98 +1056 
12 —27.58 28.07 — 774 
13 —21.72 10 — 217 
14 — 40.00 10 — 400 
15 +32.92 10 + 329 
16 +50.00 10 + 500 


Va = —1118 Ve = +497.4 Veo = +1988.6 Vp = —367.8. 
Ay = +575.7 He = +575.7 He = +7774 Hp = +1402 


statics applied to the external forces are available for 
checks. 

As a further exercise in the application of this method, 
the writer has solved the frame described by Dean L. E. 
Grinter, M. Am. Soc. C.E., in his discussion of Professor 
Constant’s paper. Figure 2 shows the plan and elevation 
of the frame. Table III shows the joint equations, all 


TaBLe I. EQUATIONS FOR THE SPACE FRAME OF FI. | 
j | 
JOINT EQUATIONS 
x + Bis+ 18% — = 0 | 
s + 20t5+ 2044+ VA = 0 | 
K x 26; — = 0 | 
y 264; + = 
201; + 20t8+ Vie = 0 
( x 2645 Sle — 1810 = 0 
y = 0 
s 2019 + Ve = 0 
D x 264; + Bint = (0 
y 261, — =0 | 
20); + 20t;2+ Vp 
Rey + + + 500 = 0 
204 — + = i 
x 18+ — | 
+ 108i. = 0 
— 1000 = () 
x + Sist Bly +612 = () 
y 18is+ Sty +353.5 
2045 — —707 = ( 
H x + Beis + + 866 = 0 
y + Stir 500 = 0 
s ~ 20t10 — = 0 
38 
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III. EQuarions ror THE Spacek FRAME oF Fic. 2 joints A, B, and 
4 C are completely 
4 30% + — Re original equations 
4 +3011 + 30611 + Re of Table III. The 
— + 1002 + Re =P | then follow in the 
q 4+ Rs -0| order G, H, F, E, D. 
ve: — 15tas = 0 All values are re- 
~ 15¢14— -°| corded in Table V. 
+300 = _ obtained as _ the 
0 | product of a tension 
| coefficient and a 
1, the | ~30tie ~ 3047-2000 = 0 | While the method 
com- -o| of tension coeffi- 
order + Ste + 10ts — 10412 clients particu- 
ns of + 10t13-+ solution of space 
frames, it can be 
-—— : ——| used without modi- 
5tis — 154 - ~ati 
| s| = 0 
———— in a single plane. 
raBLe IV. INTERMEDIATE DEVELOPMENT OF EQUATIONS OF TABLE V. COEFFICIENTS AND STRESSES OBTAINED FROM EQUATIONS 
: TABLE III oF TABLES III anp IV 
MemBer Tension Coer,/ Lenorn STRESS REACTIONS 
— — Rs +4,000 = 5 ~ 346 67 7.07 —2,451 Ra = +2,500 
| 6 + 180.00 7.07 +1,273 
4+ — Bites +3,000 = 0) 9 + 83.33 10 + 833 
+30ti2 —30ti« +Rs - it + 77 35 
le for 4 + 60.00 35 +2,100 
3082 15 + 32.22 35 +1,128 
fessor written before the solution of stresses 3 Ry p @ 
ration isundertaken. Any legitimate method | 
s, all of solving these equations will of course i 10 4 |e 16 a5) 
lead to the values of the unknowns— si al “S H 
in this case 17 tension coefficients and 12 we 7 
7 reaction components. It seems sim- 
plest here to derive the reaction com- 16 14 alo G 
ponents by applying first the three 10 he 13 
translation equations and three rota- F 
tion equations for the frame as a whole. ef 4 ' 1 i2 
However, there are 7 components and yY * ; é R, 80 B 
only 6 equations, so that one compo- 
nent—Rs in this instance—remains Al 26 BN + 
} unknown. Values thus obtained are ! 5 lat 
= +1,500, Ry = Rs — 3,666.7, 
R; = +2,500, = 4,000 — Rs, Rs = 
4 +3,000, Rr = 1,666.7 — Rs. 
P- The original equations show ft, = 
“fig, = —ty, tis = The first fe 
wine equations may therefore be re- ie 
™ written to contain only nine unknowns. 
é All reaction components except Rs and 
3, and és are eliminated. The first 
nine equations then take the form 
given in Table IV. 
% (he solution of these equations is 
® vcither difficult nor lengthy. With at D| at A at Bl at C 
; these first nine unknowns evaluated, Pia. 2. 
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Theoretical Discharge Coefficients for a Weir of Ogee Profile 
By 1. Nevipov, Assoc. M. Ao. Soc. C.E. 


Senior Enoineer or Hypravutic Structure Desicn, State Diviston or Water Resources, SACRAMENTO, CALIF. 


A™M ING the first requirements for the design or analy- 

sis of a spillway are the depth and energy content at 
the weir crest. These quantities are needed before it is 
possible to proceed with computations for water level in 
the spillway below the weir. Usually, for instance with a 
rectangular weir, a coefficient is assumed from the shape 
of the weir profile, and from this, with the given head, the 
discharge may be computed. It might seem at first that 
the problem would be solved by assuming a depth at the 
crest equal to the critical depth computed from the for- 


mula d \ 7 where g is the discharge per linear foot of 
g 


weir. However, the energy content found at the crest 
of the weir by adding this critical depth to the critical 
velocity head does not check the head on the weir. 

To illustrate, consider a rectangular weir of ogee profile 
with a head, // 5.0 ft, and a coefficient of discharge, 
C = 3.5. The discharge per linear foot of this weir will 
beg = 3.5 & 5.0" 39.2 cu ft per sec per ft. Con- 
sidering no losses, the critical depth isd, = 7H = 3.33 
ft. The critical velocity |’, = 11.75 ft per sec, and the 
critical velocity head, 4,, = 2.15 ft. Then the energy 
content will be d, + A, = 3.33 + 2.15 = 5.48 ft, which 
is not equal to // = 5.0 ft. If losses were added, then the 
discrepancy would be still greater because d, would be 
smaller; and the velocity |, and the head f4,. would be 
greater 

rhe cause of this discrepancy lies in the fact that the 
coefficient C 3.5 1s possible to obtain only when the 
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Ocee Wertr Flow 
flow over the weir is curvi- | a4 
linear, while the limits for 
the coefficient C for a y 
rectangular weir, without losses, are between 3.09 and 
4.18, as will be subsequently shown. 

The limiting conditions of the flow over a weir are 
represented on one side by a control section and on the 
other side by a sharp-crested weir. In the first case the 
flow filaments are straight and the velocity is constant 
over the cross section. In the second case the filaments 
are curved and the velocity is variable. 

In the ensuing discussion derivations will be given for 
the coefficient of discharge C, depth on the crest d, radius 
of the weir profile r,, and pressure on the surface of the 
weir p,, in terms of the coefficient of non-uniformity of 
velocities &. 

Consider a weir of radius r,, as shown in Fig. 1, with an 
effective head //,, obtained from the total head on the 


weir // by deducting entrance losses 4, Denote n = 


D 
a a ratio of the pressure on the weir to depth. For a 


control section, m = 1.0, since the pressure is hydrostatic. 
For an aerated sharp-crested weir, m = 0.0, the pressure 
on the lower nappe being atmospheric. If the ogee weir 
has the same radius as the lower nappe of the sharp- 
crested weir, n = 0.0 likewise. 

The derivations will follow in general the same line of 
thought presented by B. A. Bakhmeteff, M. Am. Soc. 
C.E., in the treatment of sharp-crested weirs in his 
Hydraulics (Hydraulics, Part 11, p. 102, edition of 1913 in 
Russian). The original theory was by Boussinesq. 

By writing k = V)/V4, a ratio of the velocity at the 
free water surface to that on the surface of the weir, we 
may express the depth on the weir, d, and its radius r, in 
terms of k and 1). 

Thus k= Ve = — 4) (1) 

— 
where //, is the effective head. 
Since p, = nd, the depth d is found from Eq. | as follows 
1 — 


d= 


Because in an ideal curvilinear flow iv ° we 
find, by using Eq. |, that 
R(1 + k) (3) 
Any velocity within the depth d is V = a, which 
after substituting V, and r; from Eqs. 1 and 3, becomes 
r (1 — nk?*)*/: 


The discharge is then 


> (1 n)‘/2 “dr 
a= f Vdr = Ho + 


= V2¢ + k) log. (5) 
From Eq. 5 the coefficient of discharge is 
1 (l — (6) 


Co V 2g + log, k (1 — 


This coefficient is referred to the head JZ). The solu- 
tion for k in terms of is obtained on the principle of the 
maximum discharge or maximum coefficient of discharge, 
in a manner similar to that used by Boussinesq for the 
sharp-crested weir. 

The equation for determination of k in terms of as 
sumed m is then ar = 0, or 
1 + 2k) log. — (1+ 8) + + &) hog, =0 
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t is simpler to determine » in terms of &, or 


A 


n 


ere A = (1 + 2k) log. | — (1 + k), and B= 


l 

| + k) log, 
Che limits for & are as follows. For a sharp-crested 
cir or ogee weir fitting its lower nappe, k = 0.4685, as 
»tained from Eq. 7, with» = 0. For a control section, 


1.0. Table I gives the values of n, é and Cy 


Hy Hy 
‘or different values of & The values of this table are 
plotted in Fig. 2. 
It might be noted that the coefficient of discharge C, 
expressed in terms of the total head //, will be smaller 


than Co, or 


=> = 0 > Q) 
(7*) — p) 


h 
where p = WP a ratio of the entrance loss to total head. 


QUANTITIES FOR DIFFERENT VALUES OF & 


d ri 
k ” He He Ce 
0. 4685 0.000 0. 780 0.688 4.183 
0.5 0.141 0 77 0.778 4.078 
0.6 0 452 0.763 1.146 3.800 
0.7 0.647 0.747 1.742 3.584 
0.8 0.786 0.724 2.897 3.403 
0.9 0 898 0.697 6.280 3.241 
1.0 1.000 0. 667 ow 3.089 


Quantitatively the entrance loss 4, should be assumed. 
While there are no data as what it is for a control section, 
and it may be taken as zero, for a sharp-crested weir it 
can be determined from the value of 3.333 for a known 
observed coefficient C. Since the head on a sharp- 
crested weir corresponding to this coefficient is //,; = 

1.0 
H 1.12H, the coefficient of discharge with- 
out losses should be 


f 1.00\"/: 
C = 4.183 = 3.52. 
1.12 


The losses will be found from the equation, g = 
3.52 — = from which = ().037, 
1 
which is 3.7% of head i, or 4.2% of head H. 
The position of the critical depth is fixed downstream 
irom the highest point of the weir, by an angle a. Since 
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it does not affect the previous discussion, further refer- 
ence need be made only to the discussion by B. A. 
Bakhmeteff of the paper, “Tests of Broad-Crested 
Weirs,” by J. G. Woodburn, Assoc. M. Am. Soc. C.E., 
(TRANSACTIONS, Vol. 96, 1932, p. 423). However, the 
effect of the inclination of the filaments to the horizontal 
and the increase in radius should be taken into account. 

Example: Given a head on the weir, // = 5.0 ft, anda 
radius of the crest, r; = 10.0 ft. Required to find the 
depth and discharge over the weir. To solve find the 
ratio 


With this ratio we obtain from the curves in Fig. 2, 
d 


k = 0.748, n = 0.690, = (0.741, and Cy = 3.53. As- 


Ho 
suming a 2% loss on the weir, we will have //, = 0.98 X 5.0 
= 4.9 ft. 

Therefore d = 0.741 X 4.9 = 3.63 ft, h,, = 4.90 — 
3.63 = 1.27 ft, C = 3.53 (1 — 0.02)’*" = 3.42, and gq = 
3.42 & 5.0°” = 38.3 cu ft per sec per ft. 


Graphic Procedure for Interpreting Triaxial Compression Tests 


By Freperick C. Smirn, Assoc. M. Am. Soc. C.E. 
and Rosert Q. Brown 


AssIsSTANT Proressor oF Crvit ENGINEERING AND ASSISTANT Proressor or GENERAL ENGINEERING, 
UNIVERSITY OF WASHINGTON, SEATTLE, Wash. 


HE usual graphic analysis of triaxial test data by 

means of Mohr’s circle is sometimes subject to 
dithculty in the selection of a common tangent for the 
different circles of stress. An alternative graphic 
procedure intended to provide a more convenient inter- 
pretation of such data is presented here. 


In the analysis of the results obtained by the triaxial 
compression tests on a cylinder composed of homogene- 
ous material, the cylinder is treated as though it were 
subjected to biaxial combined stress (Fig. 1). The 
major principal stress o), is assumed equal to the major 
unit pressure, p,, and the minor principal stress, oo, 
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is assumed to be equal to the minor unit pres- 
sure, P,. 

Then the normal stress on any plane making an angle 
a with the axis of the cylinder will be given by the equa- 


tion 
+ 02 @ 


> * 9 9 


2 ‘ 
- cos 2a (1) 


and the shearing stress r will be given by the equation 


‘ 
= sin 2a (2) 


At failure, the shearing stress at any point on the plane 
of failure ts 
r= C+o,tan¢ 
where r is the total unit shearing resistance, C the co- 
hesion per unit area, and o, tan ¢ the frictional resistance. 
If a series of tests is made on a material to which 
Mohr's theory is applicable, and several related values 


p,,-Auiat Pressure 


> — 

= 

> DO 

(a) (5) 
Fic. 1. LOADING AND STRESSES 


~ 

Fic. 2. Tue Monr Srress Circies 


of o, and o» at failure are obtained, the values of C 
and tan @ can be found by means of Mohr’s diagram, 
Fig. 2. 


In this figure, the distance VM, is sin 2a, and 


9 


the distance OM is —~ ) cos 2a. These 
values, as shown in Eqs. | and 2, are the normal stress 
and the shearing stress, respectively, on a plane mak- 
ing an angle a with the long axis of the specimen. The 
line NN’ represents the expression C + o¢, tan ¢, the 
shearing resistance of the material. 

Failure must occur on that plane on which the shearing 
resistance equals the shearing stress, therefore, if o’, 
o,", and o,’ and o,” are the principal stresses at failure, 
one point on each of the principal eircles must fall on the 
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line VN’. A detailed explanation of this solution was 
given on pages 198-200 of Public Roads for December 
1938. 

In practice, when a series of tests is performed on a 
material to determine C and tan ¢, the principal circles 
are drawn for each of the related values of o; and oy: 
the common tangent is drawn; and C and tan ¢ are 
scaled from the graph. 

When a number of principal circles based on experi- 
mental values are drawn, no one line will be tangent to 
all the principal circles, and it is difficult to determine 
the most probable values of C and tan ¢. This is es. 
pecially true if the experimental values fall within a 
narrow range. This difficulty is illustrated by the 
circles in Fig. 3, which is based on the data obtained from 
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tests made by the writers on six cement mortar cylinders. 

The writers have been conducting a series of tests on 
cement mortar cylinders of different mixes. For each 
mix nine cylinders were tested and nine principal circles 
drawn. Because of the difficulty just mentioned, the 
writers felt the need for a new method of analysis of the 
data, and with the assistance of Z. W. Birnbaum, as- 
sistant professor of mathematics at the University of 
Washington, developed the following: 

If Eqs. 1, 2, and 3 are combined, the following equa- 
tion expresses the condition at failure: 


An inspection of Fig. 2 shows that at failure 


Therefore for the conditions at failure, Eq. 4 can be 


written, 


— G2 
> cos @ = 


C+ tan ¢ | ( ta) _ ( 5 
This reduces to 


cos é 1 + sin (6) 
a (, os € — sings 


— sin 


cos 


V1 + tan’ 


and 


1+ sing _ (tan + V1 ¥ 


| — sind 


1) 


I 
the 
inva 


defe 


= 
Cy 
eg 
| 
§ «000 tie 
“4 . 
pl 
te 
3 2000 
| 
2000 
(BC) 
ber 
in | 
Bay 
circ 
N tak 
tur 
wo 
lan 
rect 
& 
on = lan 
( 5 ) sin 2a = C+ 
M, gov 
| | cou 
pra 
I 
was 
| 
and 
| are 
| 


Was 
eT 


on a 
“ircles 
id 
are 


xperi- 
ant to 
rmine 
iS es- 
hin a 
y the 
fri ym 


— 


12.000 


nders. 
sts on 
each 
~ircles 
1, the 
of the 
n, as- 
ity of 


equa- 


(4 


an be 


1, No.1 
roducing the abbreviation, 


tan + V1 + tan? 


sation 6 becomes 


7; = 


o, = 2Cy + (7) 
his is a linear equation of the form, y = 6 + mx, where 

; the y intercept, and m the slope of the line represent- 
ng the equation. 

if a series of experiments is made and for each experi- 
ment o, is plotted against o:, then the slope of the 
.traight lines through the points will equal y*; and C, 
the shearing strength or cohesion of the material, will 
equal the y intercept divided by 2y. Further, tan ¢ will 

equal Dy 

Figure 4 shows the same data plotted in Fig. 3, ana- 
lyzed graphically by the method outlined. To aid in 
determining the position of the straight line through the 
plotted points, the vertical scale in Fig. 4 is made one- 
tenth the horizontal scale. A comparison of the two 
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methods shows that the new one is simpler and more 
direct than the older one. It has also the advantage 
that the method of least squares can readily be applied 
to the determination of the most probable values of 
Cand yin Eq. 7. A bulletin shortly to be issued by the 
University of Washington will outline this procedure 
in conjunction with a presentation of the results of shear 
strength tests on mortar specimens. 


Our Readers Say 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Roger Sherman, Colonial Surveyor 


lo THe Eprror: A discussion by Hanson Z. Wilson, in the Octo- 
ber issue, of my article on “‘Roger Sherman, Colonial Surveyor,” 
in the Agusut issue, calls attention to a map of the Chesapeake 
Bay and environs compiled from notes take by Captain John Smith, 
circa 1606. Many such charts, compiled from notes and sketches 
taken down by navigators of the sixteenth and seventeenth cen- 
turies, may be found in museums, but it is the distinction of Nor- 
wood’s map of Bermuda that it was compiled by an authorized 
land surveyor from notes taken by himself in the field. So far as 
records show, Norwood was the first to engage in the practice of 
land surveying in the English settlements of the New World. 

Roger Sherman is honored for his contribution to representative 
government during the critical years of its establishment in this 
country. That he was an able successor to his forebears who 
practiced land surveying will be of interest to civil engineers. 


Boston, Mass. Epwarp D. KincMman, Assoc. M. Am. C.E 


Topographic Map Revisions by Engi- 
neer Troops Seen as National 
Defense Measure 


Dear Str: As part of our preparedness program, I believe it the 
duty of the Society to call the attention of the War Department to 
the archaic state of the topographic maps of this country. Should 
invasion come, it would be from these antiquated sheets that our 
defense lines would be laid out and firing data calculated. 

lhese maps were surveyed 30 to 40 years ago when the country 
was in the “horse and buggy” age, and they make no distinction 
between country lanes and main highways. Since that time all 
the interurban and many of the branch railroads have been torn 

Main highways have been straightened and widened. Cities 
and suburbs, in some cases, have grown immensely. Old manufac- 
‘uring plants have been abandoned, and new ones have been built. 
Near my own city, there have been several large new bridges 
‘lt and important hydroelectric projects completed, all of which 
are essential to national defense. One of the old pikes, originally a 


privately operated toll road, has been widened and straightened 
to become part of a transcontinental highway, an essential link in 
our transportation system 

There will be a number of engineer regiments in the army which 
is now being formed. It would be advisable as part of their train- 
ing to correct and bring up to date these maps which might play 
an important part in the defense of the country. At the same time 
there should be, on the margin of the sheet, printed coordinates so 
that the map would be more readily available for military uses 
Also on the map should be a list giving the capacities and clear 
ances of bridges and underpasses on the main highways shown on 
that sheet, and these data should be corrected yearly 


Lancaster, Pa. Rosert S. Mayo, M. Am. Soc. C. EF 


Government Regulation 


Dear Sr: In Professor Howland’s interesting and informative 
article, in the November issue, on ‘““The Concept of Engineering- 
a Development of the Eighteenth Century,”’ he states that Laissez 
faire is, in the theory at least, absence of control.’’ This, I believe, 
is contrary to the general understanding of the term, which is de- 
fined in the Encyclopedia Britannica ‘‘as the doctrine which de- 
mands the minimum interference by government in economic and 
political affairs. . . .The most probable origin of the phrase is the 
well-known reply of the manufacturer Legendre to Colbert who asked 
what he could do for industry: ‘Laissez-nous faire’ (Let us alone).’ 

When it is considered that the French government under Colbert 
prescribed even the number of threads to the inch in the weaving 
of cloth, it is no wonder that the industrialists of that day wanted 
to be “let alone.’’ This strict regulation by the French government 
in the seventeenth century was almost equal to that of the Japanese 
government in the same century, which prescribed for the common 
people the minutest detail of everyday life, such as the shaving o/ 
beards and the wearing of clothing. Would not an investigation 
of the results of this excessive regulation in these two countries bx 
instructive? Asa matter of fact, French industry suffered so much 
in foreign trade under this undue regulation, that it was unable to 
meet the competition of the industries of England and Holland 
which were untrammeled by their home governments. 
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One of the original advocates of laissez faire, Mercier de la 
Riviere, expressed the same ideas that are now set forth by its 
present-day advocates, when he said: ‘Personal interest compels 
each man vigorously and continuously to perfect and to multiply 
the things he seeks to sell. He thus enlarges the mass of pleasures 
he can produce for other men, in order to increase the mass of 
pleasures other men can produce for him in exchange. The world 
thus advances itself."’ 

All this indicates that the same economic questions that arose in 
the seventeenth century now arise in the twentieth century, not- 
withstanding the tremendous technological advance in the past 
Apparently the only solution is that which solves 
many problems——-moderation. We all know that the most essen- 
tial things in life can be carried to excess. There is nothing more 
essential to life than eating, and yet even that can be overdone 
The happy mean is difficult to attain, but the engineer who de- 
pends on the intellect for the solution of a given problem is more 
apt to succeed than is the politician who has an emotional outlook 

Incidentally, I am sorry that Professor Howland identifies en- 
lightened self-interest with greed. I like to think it was enlight- 
ened self-interest—-not greed—which caused Carnegie, Rocke- 
feller, and Ford, through improved technology and mass produc 
tion, to lower, respectively, the prices of steel, oil, and automo- 
biles——all to the profit of the general public, as well as to themselves 
The profit motive, inherent in man, must be intelligently regulated 
for the benefit of the community but it must not be abolished 
Communism, which is based on the theory that an individual will 
work as hard for the community as he will for himself, has always 
proved a failure, whether practiced on a small scale as at Brook 
Farm or on a large scale as in Soviet Russia 


SOO years 


Puiuip W. Henry, M. Am. Soc. 


New York, N.Y Consulting Engineer 


General Formulas for the Catenary 


To THe Eprror: On page 657 of Civic. ENGINBERING for October 
1940, Donald Bregman presented an interesting article on the 
“Parameter of Catenary Curve for Any Given Span and Dip.” 
The writer noted a few typographical errors in Table I and has re- 
computed the table using the exponential functions listed in Smrith- 
sonian Mathematical Tables (1931) 


Taste I. CATENARY PARAMETERS 

1) (2) (3) 1) 2) 3) 

k a1 ayk = k nk = D 
0.10 199 83 19.983 0 80 2 004 2 371 
0.15 88.723 13.308 0.90 2 3098 2.078 
0.20 49. 835 9.967 10 1. 1. S41 
0.25 31.834 7.950 0 739 1.108 
0.30 22.056 6.617 2 00 0 362 0 724 
0.35 16.161 5.656 2.50 0. 105 0. 487 
0.40 12.335 4.934 3.00 0.110 0.331 
0.45 9.712 4.370 3.50 0.064 0.225 
0.50 7.835 3.918 4.00 0 038 0.152 
0.60 5.392 3.235 0.023 0. 
0.70 3.919 2.743 5.00 0.018 0.068 


The usefulness of a table and graph of this type will be limited 
unless formulas are included covering a general case of the common 
catenary. Some of these equations have been overlooked in many 
texts and approximate solutions given when mathematically correct 
answers would have been feasible 

Using Mr. Bregman’s example altered slightly to fit the revised 
Table I, 6/D=a,k (Eq. 4), D=20 ft, and =266.17 ft. Therefore 
ayk = 13.308, & = 0.15, and a, = 88.723. From the author’s Eq 
3,a = Da, = 1,774.45 ft. This is the ordinate at the Y-Y axis of 
Fig. | and also the radius of curvature at this point for the catenary 
Many catenary relations are similar to right-triangle relations and 
from one of these we can develop the are length (Eq. 5) S = 
V8aD + 4D" 534.33 ft. The span,/ = 24 = 532.34 ft and the 
sag correction (.S-/) = 1.99 ft 

The relation between “sloping’’ catenaries and a horizontal 
10: S. = 


catenary of equal span and constant a is given by Eq 
Vv S* + A®, where A is the difference in elevation of the two ends 


Then S. = V 534.33" + 100° = 


(Let A = 100 ft, for example 
= S = 


543.61 ft. The ordinate at midspan now will be ¥; = aS, 
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Ss. 
1,805.26 ft (Eq. 11). The center-line sag D, = 5 D=2.35 


(Eq. 12). The are length from the Y-Y axis to the ordinate FY, 
will be Eq. 13, S; = —_ 332.09 ft, showing that the portion of 
the curve under discussion lies completely to one side of the Y-} 
axis. The ordinates at the ends of S, are given by Eq. 14, Y = } 
+ Dy = h/2. Then ¥; = 1,875.60 and Y, = 1,775.60. The ar 
I 2 


25, = 64.02 ft (Eq. 15 
and S,; = S; + S, = 607.63 ft (Eq. 16). The abscissa at midspay 


S. +h 


1 
(Eq. 17) is Xs = = log, <3, = 330.18, and X, = X; +5 = 


length to the lower end is S, = 


596.35 ft, = — b = 64.01 ft 
The intrinsic equation for the catenary gives the midspan slope 
Ss 


as tan @® = = 
a 


=(0.18715, (Eq. 18). Asa back check on the 
work it might be well to substitute 5,, S:, or S; in the general equa 
tion = + 

These are perhaps the most useful formulas and may be extended 
to cover uniform loads along the cable, for cable spinning, or for 
tension curves to be used by ligemen 


ALLEN H. Assoc. M. Am. Soc. C.F 
Sacramento, Calif 


Government Expenditures for 


Public Works 


To THe Eprror: In an article on “Economic Studies for Publi 
Works” by Messrs. Hyatt and Matthew, in the November number, 
it appears that, in amortization of the Central Valley Project of 
California in 40 years at 4'/,%, annual cost would exceed annual 
revenue; that, in 50 years at 3%, revenues would cover carrying 
charges; that, in financing under terms available to the State of 
California, cost would exceed revenue; that financing by the state 
could be justified only by inclusion of estimatedly large indirect 
benefits; and that the project is financed by the federal government 
on the basis of federal payment for cost of navigation and flood con 
trol improvement, and federal interest-free financing of the irriga 
tion features of the project on long-time amortization, the US 
Bureau of Reclamation doing the construction. 

This project appears unjustifiable under the inexorable economi 
facts and requirements to which private enterprise and solvency 
must conform. It is one example of governmental duplication and 
extravagance, another example being concurrent federal expendi 
tures by the Corps of Engineers, U.S. Army, of large prior appro 
priations for navigation and flood control within the limits of th 
subsequently approved project described above. These appropri 
ations already impose upon navigation a ton-mile cost in excess ol 
like cost of rail transportation within the same limits 

In assumptions and reasonings underlying paper justification ol 
some of these governmental projects, one may be pardoned for 
entertaining the impression that wishful, political thinking is in 
volved. Messrs. Hyatt and Matthew wisely say or imply that, as 
to projects requiring much support by indirection, caution should 
prevail, as it is the people’s money thai is being spent, the money 
is not unlimited, and the question of whether the people can afford 
it should have careful consideration. In view of the increase in th 
national debt and the imperative requirements of national defens 
the question is pressingly timely—particularly in regard to addi 
tional commitments. 

I should like, also, to say a word about the low interest rate o 
the entire absence of interest charges necessary for the governmen! 
to justify some of its projects. The trend of the effect of a low rat 
may be toward cheapening the dollar and raising prices. Unless! 
correspondingly raises wages, the wage earner suffers. If, whet 
the wage earner retires, he has accumulated and invested $25, 
at 6%, he will have $125 per month for old age security, but to g 
that much at 3%, he would have to accumulate $50,000. That, 0! 
course, applies to holders of government bonds. Low interest rat 
is no assurance of social security. It is assuredly a benefit only ' 
the borrower, and borrowing is generally a misfortune for the ma 
jority of borrowers. 


Oakland, Calif. J. L. Campsecr, M. Am. Soc. CE 
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in Rainfall Records Confirmed 


, roe Eprror: In the October issue George 5. Knapp pre- 
ed an interesting article, ““Water Resources of the Mid-Conti- 

Area,”’ in which reference was made to data of similar charac- 
n U.S. Geological Survey Water Supply Paper No. 772. The 
wads for the Mississippi River Basin above Keokuk, Iowa, which 

-ve been collected and furnished by the Mississippi River Power 

smpany, have recently been brought up to date by this office, 

ough which current-meter measurements are made to check the 

.tings in use at the dam 

Che drainage area of the Mississippi River at Keokuk is approxi- 

ately 119,000 sq miles. The operation of the navigation dams 

ently constructed on the main river has considerable effect on 

1 daily discharges at Keokuk, especially during periods of rapidly 

h inging river stage. Over a period of time, of course, these regu- 
tory effects of flood-wave transmission are compensatory in so far 
is the total quantity of flow is concerned. There is, however, the 
oossibility of increased evaporation and other losses under favorable 
ircumstances over the enlarged areas of impounded waters. The 
.ignificance of these interrelated factors is not definitely known, 
and their combined effect may or may not be measurable in terms 
of annual river discharge at Keokuk. Nevertheless, since long- 
time rainfall and temperature records are available, the basic data 
are useful and valuable in making a comparison of the climatologic 
ind runoff trends. 

The accompanying Fig. 1 shows the temperature, rainfall, run- 
off, and water-loss data for the period of discharge records at this 
station. The records of precipitation and temperature have been 
obtained from the official records of the U.S. Weather Bureau. 
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\s seen by the 10-year progressive averages, a rather marked de- 
rease in rainfall has occurred since 1910. A fairly steady increase 
1 mean annual temperature has occurred since the beginning of the 
cord, this being particularly apparent in the last 10 years. Thus 

e gradual decrease in stream flow since 1910 is of material interest. 
't is realized that such trends may be wholly due to natural phe- 
iomena or in part to the activities of man in making substantial 
ges on the earth’s surface. Definite conclusions regarding 
trends are beyond the scope of this discussion, and all such 
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climatic trends may be somewhat cyclic in extent and character 
However, it should be noted that the average water loss (rainfall 
minus runoff) during the years of study has shown less tendency to 
change progressively than either the rainfall or runoff. This sug 
gests that the downward trend of runoff during recent years may be 
caused for the most part by the downward trend in the average 
supply as represented in the rainfall over the basin. 

In any event, allowing for certain subjective limitations in the 
application of the moving-average type of analysis, definite and 
significant trends can be detected and records maintained without 
interruption for many years. As Mr. Knapp has indicated, a 
general decrease in stream flow deserves careful consideration in 
relation to increased use and wide conservation of the water losses 
in this agricultural area. 

L. C. Crawrorp, Assoc. M. Am. Soc. C.E. 
District Engineer, Hydraulics Laboratory, 


Iowa City, Iowa U.S. Geological Survey 


Weather Cycles—Again? 


To tHe Epitror: Georse S. Knapp, in his article on ‘Water 
Resources of the Mid-Continent Area,’’ in the October issue, states 
“. . .we are confronted with no short weather cycle’’ and says in 
effect that it will take us in the Western Great Plains some time to 
get down off the hump in mean annual temperature that has been 
building up for the past 50 years even though a reversal of trend 
should set in soon. The inference is that long-range planning 
should be adjusted accordingly. True, the present ground-water 
depletion will take time to restore but the running average method 
Mr. Knapp uses offers no evidence that we are confronted with a 
long-range weather cycle. It reveals the trends in the past but 
offers no clue as to the future. 

I took the 67-year record of mean annual temperatures at Den. 
ver, Colo., with a mean of 50.4 F, plotted on the accompanying Fig 
1 (a), and found the standard deviation, sigma, or the mean-root- 
square tobe 1.4 F. All but one observation fall within the limits of 
+3 sigma. 

Thinking that if this were a random distribution and yet still 
contained the trends upon which Mr. Knapp bases his conclusions 
I would scramble the data and see what happened, I put the 
original observations on small cards and thoroughly mixed the 67 
individual items. Then I pulled them out of the pile at- random, 
added them again in 10-year moving averages, Fig. 1 (>), and 
plotted them in Fig. 1 (c). It can be observed that in Fig. 1 (c) the 
“cycles” are, if anything, more apparent than in Fig. 1 (6). 

One requisite of chance is that no one of the numerous forces in- 
volved shall be dominant during the interval of time involved 
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In 1932 I made a study similar to Mr. Knapp’s, using the 5-year 
running average. A cycle in annual sun-spot data was apparent 
and persistent, but the terrestrial temperatures followed erratically, 
if at all. Other and unknown influences seemed to lengthen or 
shorten, to increase or dampen, or to entirely obliterate the corre- 
sponding waves shown in the sun-spot data. 

The general 50-year rising trend that Mr. Knapp mentions was 
apparent at certain stations, but it was not universal. The graph 
for Cheyenne, Wyo., for instance, showed no rise at all up to that 
year but a gentle slope downward, if anything. The graph for the 
Denver data plotted in 10-year running averages does not begin to 
rise definitely above all previous high points until 1932. Forecast- 
ing from that year, one would have turned the trend downward in 
conformity with previous “‘cycles.”’ 

This brief excursion into statistical analysis is not intended to 
show, of course, that we have not had a dry period; obviously we 
have. It merely indicates that the 10-year running average 
method of treating mean annual temperatures is not an adequate 
procedure for predicting future weather trends 

We may be facing a sudden return of cold and wet years instead 
of a long dry “‘cycle.”” Glaciologists and geologists who have been 
watching the recession of glaciers through these dry warm years 
state that it may be only a temporary recession of the present “‘little 
ice age.” In the 1940 Transactions of the Geophysical Union, the 
Committee on Glaciers states: ‘‘It is significant in any event that 
in spite of their recent recession the Swiss and French glaciers today 
are still much longer than they were during the Middle Ages. The 
sites of the villages that were overwhelmed by them in the cata- 
strophic advance in 1643-1644 are still under the ice.”’ 


Denver, Colo Ropert EAKER KENNEDY, M. Am. Soc. C.E. 


Need for Economic Justification of 


Public Works 


Dear Stir: In regard to the article on “Economic Studies for 
Public Works,”’ by Messrs. Hyatt and Matthew, in the November 
issue, it is heartening to note that public works engineers are be- 
ginning to think in terms of economic justification. However, it is 
unfortunate that they waited to do this until the country was 
saddled with a huge public debt, much of which was incurred by 
reckless and improvident spending of public funds with their help. 

The writer regrets that he finds nothing in the article that justifies 
the Central Valley Project on economic grounds. The sole offer of 
economic justification is the increased business to be done by cer- 
tain metropolitan centers. How that is to benefit the state of 
California or the nation is not shown. It is conceivable that it 
would justify the expendiiure in the minds of the business interests 
and residents of the metropolitan centers which are to be benefited, 
but it does not seem to justify the use of state or federal funds. It 
is not claimed that any new industries or new businesses are to be 
created. One gets the impression that it is proposed to take exist- 
ing business from other sections of the state or country and transfer 
it to these metropolitan centers. If such is the case, the financing 
of this enterprise is a matter for the metropolitan centers to arrange. 

This discussion is based solely upon the data presented in the 
By that measure this project seems to be just 


published article. 
In the 


another burden to be fastened upon the back of industry. 
last analysis it is American industry that pays the bill. 

Some years ago the National Association of Manufacturers made 
a survey from which the cost of six staple articles of food and cloth- 
ing and two luxury items was determined in terms of hours and 
minutes of labor required to earn the price of each article in the 
United States and in seven of the largest European countries. This 
survey showed that the cost of these articles in the United States in 
terms of labor (the yardstick of the economist) ranged from about 4 
to 60% of the cost of corresponding articles in the European coun- 
tries 
A comparison was also made of the quality of some of these 
articles. For example, it was found that a pair of overalls that cost 
about ten times as much in the country where they were purchased 
as did the American counterpart, lost 18.4% in weight and 3.8% 
in area with one washing. The inspection laboratory estimated 
that these overalls would wear about one-third as long as the 
American-made overalls. 

America has more of the comforts and luxuries of life than any 
other nation in the world per capita of population. Why? Be- 
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cause American labor can live cheaper and better than the labor of 
any other country in the world. Therefore it has more surplus to 
spend for luxuries and extra comforts, thus creating new business 
and new industries which employ more labor. 

If the bureaucratic system which has grown up like a thistle in 
our fertile soil is allowed to continue to choke out our technical 
progress and our industry and siphon off the free-venture capital 
that is the life blood of industry into non-productive fixed capita) 
“investments,”’ there will be no surplus with which to create new 
business and new industries. Technical progress and invention 
will cease, and some Gibbon of the future will be writing about the 
rise and fall of the American Republic. 

The engineering profession should be the first to grasp the sig- 
nificance of this trend and to make every effort to stem the tide 
that is rapidly engulfing us, to the end that our system of free 
enterprise may be preserved and our progress and prosperity con- 
tinue. The profession has so far failed to accept its responsibility 
Instead of resisting the trend toward bureaucracy, it has done as 
much as any other agency to promote it and to jealously guard its 
entrenched position. Instead of working to preserve free enterprise 
it has been working with unthinking stupidity to help build up 
this octopus which is rapidly devouring us. 

WALTER H. WHEELER, M. Am. Soc. C.E 


Minneapolis, Minn, Designing and Consulting Engineer 


Engineering in the Eighteenth Century 


Dear Sir: It is a pleasure to find in Crvi. ENGINEERING an 
occasional article that gives something of the historical background 
of our profession. A valuable example of this kind is W. E. How- 
land’s ‘““The Concept of Engineering—a Development of the 
Eighteenth Century,”’ which brings out the fact that the need for 
formal education for civil engineers was first appreciated in France. 
and that the profession, itself, was first recognized there. 

I believe, however, that Mr. Howland’s treatment of the subject 
may lead to certain misconceptions. While granting that social 
conditions in the eighteenth century, in both England and France, 
were intolerable, he stresses the unfavorable features in England 
and amplifies the “enlightenment” in France. He points to the 
famous scientists produced at this time by state-fostered education 
and finds that England’s few engineers of note “‘just grew” and were 
generally unlettered mechanics of unusual genius. 

It is hardly possible to make a fair comparison between two such 
utterly different people as the English and the French. If one at 
tempts, however, to contrast their technical achievements it is not 
improbable that the ‘just grew’’ party will share the honors quite 
equally with their neighbors. As a matter of fact, there was also 
an English system of education in those days, and it will not do to 
pass over as exceptions such men as Newton, Wren, Hooke, Halley 
and many others. 

Recently I read of a remarkable and somewhat daring survey 
expedition made by the great scientist, Maupertuis, in 1736. Ata 
point where the Arctic Circle crosses a certain stream in Lapland, 
Maupertuis laid down a base line on the frozen river and triangu- 
lated from snow-covered peaks, in order to measure an arc of the 
meridian and thus to verify Newton’s contention that the earth 
was flattened at the poles. 

His 9-ft radius sextant, invented by Newton, was made in Eng- 
land. The graduations were made by the hand of Mr. Graham, the 
great physicist. When Maupertuis corrected his observations on 
the stars he used the new method of allowing for the aberration of 
light devised by Mr. Bradley. Here is a fair picture of interna- 
tionalism in science. It would be daring, indeed, to try to isolate 
the achievements of the different nations. 

Mr. Howland has recognized Voltaire as the symbol of the times 
in France. Yet the fugitive Voltaire, early in life, found a haven 
in England where he could escape the persecutions of an intolerant 
French aristocracy, and where he was not unaffected by English 
ideas of intellectual freedom. 

It may be questioned whether Mr. Howland’s picture of eight- 
eenth century England is not really nineteenth as suggested by the 
editor’s illustration, ‘“‘Interior of an English Type Foundry, Middle 
of the Nineteenth Century.” If comparisons must be made, tt 
would seem only fair to contrast French and English science in the 
eighteenth century. Not French science in the eighteenth century 
and English economics in the nineteenth. 

Washington, D.C. Jerome Fer, Assoc. M. Am. Soc. CE 
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Eighty-Eighth Annual Meeting 


New York, N.Y., January 15-17, 1941 
Program of Sessions, Entertainment, and Trips 


9:00 
10:00 


10:30 


Business Meeting, Prize Awards, Conferring of Honorary 


Membership, and Presentation of John Fritz Medal 


WEDNESDAY—January 15, 1941-—Morning 
Auditorium 


Registration 
Eighty-Eighth Annual Meeting called to order by 


Joun P. Hocan, President, American Society of Civil 
Engineers, Consulting Engineer, New York, N.Y 


Report of the Board of Direction 
Report of the Secretary 
Report of the Treasurer 


Presentation of Society Medals and Prizes 

The Normal Medal to SHortripGe Harpesty, M. Am. 
Soc. C.E., Consulting Engineer, New York, N.Y., and 
Haro_tp E. Wessman, M. Am. Soc. C.E., Chairman, De- 
partment of Civil Engineering, and Professor, Structural 
Engineering, College of Engineering, New York University, 
New York, N.Y., for Paper No. 2029, “Preliminary Design 
of Suspension Bridges.” 

The J. James R. Croes Medal to Epwarp J. Rutrer, 
Assoc. M. Am. Soc. C.E., Hydraulic Engineer, TVA, 
Knoxville, Tenn., Quintin B. Graves, Assoc. M. Am. 
Soc. C.E., Instructor in Civil Engineering, Department of 
Civil Engineering, University of Texas, Austin, Tex., and 
FRANKLIN F. SnypER, Jun. Am. Soc. C.E., With Central 
Office, U.S. Weather Bureau, Washington, D.C., for Paper 
No. 2022, ‘‘Flood Routing.” 

The Thomas Fitch Rowland Prize to J. D. GaLLoway, 
Hon. M. Am. Soc. C.E., Consulting Engineer, San Francisco, 
Calif., for Paper No. 2015, “The Design of Rock-Fill 
Dams.” 

The James Laurie Prize to A. M. Rawn, M. Am. Soc. 
C.E., Chief Engineer and General Manager, Los Angeles 
County Sanitation Districts, Los Angeles, Calif., A. PERRY 
Banta, Assoc. M. Am. Soc. C.E., Assistant Professor, 
Sanitary Engineering, California Institute of Technology, 
and Assistant Engineer, Los Angeles County Sanitation 
Districts, Los Angeles, Calif.. and RicHARD PoMERoy, 
Ph.D., Research Chemist and Bacteriologist, Altadena, 
Calif., for Paper No. 2016, ““Multiple-Stage Sewage Sludge 
Digestion.” 

The Collingwood Prize for Juniors to KenNetH D. 
Nicuots, Jun. Am. Soc. C.E., Captain, Corps of Engineers, 
U.S.A., Instructor, Department of Civil and Military Engi- 
neering, U.S. Military Academy, West Point, N.Y., for 
Paper No. 2044, “Observed Effects of Geometric Dis- 
tortion in Hydraulic Models.” 

The Rudolph Hering Medal to J. W. Evims, M. Am. 
Soc. C_E., Commissioner of Sewage Disposal, Department of 
Public Utilities, Cleveland, Ohio, Chairman of the Sanitary 
Engineering Division Committee which developed the 
Manual on “The Design and Functions of Water Treatment 
Plants.” 

The Construction Engineering Prize to Russet G. 
Cong, M. Am. Soc. C.E., Engineer, Golden Gate Bridge and 
Highway District, San Francisco, Calif., for Civil Engi- 
neering Paper No. 1124, “Field Practice with Special Ref- 
erence to Golden Gate Bridge.” 

Toe Danie! W. Mead Prize to ALLEN Jongs, JR., Jun. 
Am. Soc. C.E., 17th Engineer Battalion (Armored), Fort 
Benning, Ga., for the best paper by a Junior of the Society 
on the subject of Professional Ethics. 
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12:00 


12:30 


11:00 Conferring of Honorary Membership 


Cuarves P. Berkey, M. Am. Soc. C.E., Newberry Pro- 
fessor Emeritus of Geology, Columbia University, New York, 
N.Y. 

Prof. Berkey will be presented to the President by OLE 
Srncstap, M. Am. Soc. C.E., Chief Engineer, New York 
City Tunnel Authority, New York, N.Y. 


Georce H. M. Am. Soc. 
Engineer, Almont, Mich. 

Mr. Fenkell will be presented to the President by HENRY 
E. Riacs, Past-President, Am. Soc. C.E., Honorary Pro- 
fessor, Civil Engineering, University of Michigan, Ann 
Arbor, Mich. 


C.E., Consulting 


J. D. Gattoway, M. Am. Soc. C.E., Consulting Engineer, 
San Francisco, Calif. 

Mr. Galloway will be presented to the President by 
CHARLES GILMAN Hype, M. Am. Soc. C.E., Professor of 
Sanitary Engineering, University of California, Berkeley, 
Calif, 

F. G. Jonan, M. Am. Soc. C.E., Chief Engineer, St. 
Louis~San Francisco Railway, St. Louis, Mo. 

Mr. Jonah will be presented to the President by E. B. 
Brack, M. Am. Soc. C.E., Consulting Engineer, Kansas 
City, Mo. 


ReGinaLp H. Tuomson, M. Am. Soc. C.E., Consulting 
Engineer, Seattle, Wash. 

Mr. Thomson will be presented to the President by 
Joserpu Jacoss, Vice-President, Am. Soc. C.E., Consulting 
Engineer, Seattle, Wash. 


Presentation of John Fritz Medal to 
RaLpH Bupp, M. Am. Soc. C.E., President, Chicago, 
Burlington and Quincy Railroad, Chicago, Ill. 


Introduction of Henry E. Rices, Past-President, Am. 
Soc. C.E., Chairman, John Frits Medal Board of Award. 


Statement by Chairman Riggs on history and purpose 
of the Medal. 


Address on achievements of the medalist by A. W. 
Newton, M. Am. Soc. C.E., Consulting Engineer, Chicago 
Burlington and Quincy Railroad, Chicago, II. 


Presentation of the John Fritz Medal to Ralph Budd by 
Witt1am Henry Harrison, Past-President, American 
Institute of Electrical Engineers, and Chairman of the John 
Fritz Medal Board that made the award. 


New Business 


Report of Tellers on Canvass of Ballot for Officers 
Introduction of President-Elect and New Officers 


Luncheon 
Fifth Floor, Engineering Societies Building. Tickets 
$1.00 each. 
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General Meeting 
Under Auspices of the Committee on Civilian Protection in Case of War 
WEDNESDAY —January 15, 1941—Afternoon 
Auditorium—Time, 2:30 p.m. 


Georce L. Lucas, Vice-President, Am. Soc. C.E., Chairman 
Watrer D. Bincer, Chairman, Committee on Civilian Protection, Presiding 


The Board of Direction of the American Society of Civil Engi 
neers at its meeting on October 15, 1940, authorized the appoint 
ment of a Special Committee to study the needs of civilians in the 
event of hostilities, looking to those measures for providing the 
most ample possible protection of life and property against attack 

Not alone is the problem one of the protection against loss of 
life by the use of air shelters but also of protecting water supplies 
and other utilities against damage and sabotage as well as from 
air bombing 


rhe program is planned as a round-table discussion with partici 
pation from the floor with reasonable restriction on time allotted 
to speakers for the purpose of developing suggestions and exchange 
of experiences 


rhe Committee, headed by Waiter D. Bincer, M. Am. Sov 
C_E., Commissioner of Borough Works, Borough of Manhattan, 
New York, N.Y., as Chairman, and Ernest P. Goopricn, Director, 
Am. Soc. C.E., Consulting Engineer, New York, N.Y., as Vice 
Chairman, has been selected with a view of covering the five main 
subdivisions of the subject, as follows 


2:30 Structural—Bridges, Buildings 

J. I. Parcet, M. Am. Soc. C.E., Consulting Engineer, 
St. Louis, Mo 
Sanitation and Public Health 

A. Greetey, M. Am. Soc. C.E., Consulting 
Engineer, Chicago, 
Transportation and Distribution 

CuHaRLEs B. Breep, M. Am. Soc. C.E., Professor of Rail 
way and Highway Transportation, and Head of Department 
of Civil and Sanitary Engineering, Massachusetts Institute 
of Technology, Cambridge, Mass. 
Power and Communications 

Puitie Sporn, M. Am. Soc. C.E., Vice-President and 
Chief Engineer, American Gas and Electric Service Corpora 
tion, New York, N.Y 
Emergency Control, Sabotage, Camouflage 

ALLEN J. Savit_e, M. Am. Soc. C.E., Consulting Engi- 
neer, Richmond, Va 


Student Conference 


WEDNESDAY—January 15, 1941— Afternoon 
Room 1, Fifth Floor 


A. H. Howt, M. Am. Soc. C.E., Head, Civil Engineering Department, Worcester Polytechnic 
Institute, Worcester, Mass., Chairman 
Sipney Wenicer, Chairman, Conference of Metropolitan Student 
Chapters, Presiding 


2:30 Presentation of Daniel W. Mead Prize to Harry A. Balmer, 
George Washington University Chapter, Washington, 
D.C., for best paper on Professional Ethics by a mem- 
ber of a Student Chapter. 


Address on the Progress of Certain Civil Engineering 
Methods and Ideas from Earliest History, delivered by 


Srarrk Truscott, M. Am. Soc. C.E., Aeronautical Engineer 
National Advisory Committee for Aeronautics, Langley 
Field, Va. 

Address on The Young Engineer and National De- 
fense, by Cor. Jonn P. HOGAN, outgoing President o 
the Society, and Chairman, Construction Advisory Committee, 
Army and Navy Munitions Board 


Smoker 
WEDNESDAY—January 15, 1941—Evening 


Committee: R. R. Granam, Chairman, F. R. W. CLEVERDON, 
Morris Atkin, N. Carter, LAURENCE F. GRANGER, 
and Grorce G. HAaypEN 


Place--Manhattan Center, 311 West 34th Street (34th Street 


near Eighth Avenue) 


Time—8:00 p.m. Doors open at 7:30 p.m. . 


For this year’s Smoker, Manhattan Center, with its newly 
arranged and decorated Ball Room on the street floor, has been 
selected by the Committee as a place which is not only convenient 
but also spacious enough to accommodate with ease the large 
number of members and guests to be expected 

Beginning at 8:00 o’clock there will be a number of entertain- 


ment features, lasting about an hour. Following this the evening, 
as late as members may wish to stay, will be free for meeting old 
friends and renewing acquaintanceships. Of course, there will 
be the customary smokes and refreshments. 

Members’ Tickets—$1.00 each. 

Guest Tickets—$2.00 each 


IMPORTANT! Please note dates of SMOKER and DINNER DANCE— 
SMOKER on Wednesday and DINNER DANCE on Thursday 
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Sessions of Technical Divisions Occupy Entire Day 
THURSDAY —January 16, 1941—Morning 


POWER DIVISION 


ciam P. CreEAGER, Chairman of Executive Committee of the 
Power Division, Chairman 
\faurice R. Scuarrr, Chairman, Joint Committee on Depreciation, 
Presiding 


FUNDAMENTAL ASPECTS OF THE DEPRECIATION 
PROBLEM 


Program prepared by the Joint Committee on Depreciation, com 

ed of representatives of the Power, City Planning, Construction, 

ngineering Economics, Highway, Sanitary Engineering, and 
Surveying and Mapping Divisions 


10:00 Theory and General Principles of Depreciation 


Dr. A. D. Certified Public Ac- 
countant, New York, N.Y. 


10:30 Depreciation in Relation to Regulated Industry 
J. A. Watts, M. Am. Soc. C.E., President, Pennsylvania 
Water and Power Company and Safe Harbor Water Power 
Corporation, Baltimore, Md. 
10:45 Depreciation in Relation to Competitive Industry 
Eucene L. Grant, M. Am. Soc. C.E., Associate Pro- 
fessor of Economics of Engineering, Stanford University, 
Department of Civil Engineering, Stanford University, Calif. 
11:00 Depreciation in Relation to Public Works and Govern- 
mental Finance 
R. W. Crum, M. Am. Soc. C.E., Director, Highway Re- 
search Board, National Research Council, Washington, D.C. ; 
and Roptey Winrrey, Assoc. M. Am. Soc. C.E., Research 
Associate Professor, Highways and Valuation, lowa State 
College, Ames, Iowa. 
11:15 Discussion 
il:1S Discussion opened by 
H. J. Fracc, M. Am. Soc. C.E., Chief Engineer, New 
Jersey Board of Public Utility Commissions, Newark, N.J. 
N. B. Jacoss, M. Am. Soc. C.E., President, Morris 
Knowles, Inc., Pittsburgh, Pa 


C. BeverLey Benson, A. Am. Soc. C.E., Principal 
Statistician (Engineering), New York Public Service Com- 
misston, New York, N.Y 


NeLSON Lee Smitn, Chairman, New Hampshire Public 
Service Commission, Concord, N.H. 


Pau. T. Norton, Jr., Professor, Virginia Polytechnic 
Institute, Blacksburg, Va. 


imerncan Airlines 


SANITARY ENGINEERING DIVISION 
EARLE L. WATERMAN, Chairman, Executive Committee, Presiding 
10:00 Presentation of Reports of Division Committees 

(1) Committee on Sewer Rental Laws and Procedure 
(Progress Report) Ear. Devenporr, Assoc. M. Am. Soc 
C.E., Assistant Director, New York State Health Department, 
Albany, N.Y., Chairman. 

(2) Committee on Sewerage and Sewage Treatment 
(Progress Report) LANGDON Pearse, M. Am. Soc. C.E., 
Sanitary Engineer, The Sanitary District of Chicago, Chatr 
man 

(3) Committee on Advancement of Sanitary Engineering 
CHARLES GILMAN Hype, M. Am. Soc. C.E., Professor of 
Sanitary Engineering, University of California, Berkeley, 
Calif., Chairman 

(4) Committee on Rudolph Hering Medal Award, Linn 
H. Enstow, Assoc. M. Am. Soc. C.E., Sanitary Engineer, 
The Chlorine Institute, Inc., New York, N.Y., Chairman 
General Discussion 


STRUCTURAL DIVISION 


10:00 Report of the Joint Committee on Concrete and Reinforced 
Concrete 
CuHarves F. Goopricn, M. Am. Soc. C.E., Chairman Executive 
Committee, Chairman 
F. E. Ricuart, M. Am. Soc. C.E., Research Professor, Engineering 
Materials, University of Illinois, Urbana, Ull., Vice-Chairman of 
Joint Committee, Presiding 
The following sections of the Joint Committee Report will be 
explained by members of the Committee, followed by general 
discussion: 
Materials, Proportioning, Mixing and Curing, Details of 
Design and Construction, Design, General Discussion 


CITY PLANNING DIVISION 


HARLAND BARTHOLOMEW, Chairman, Executive Committee, 
Presiding 
10:00 City Planning Implications of the 1940 Census 
Dr. Jutius B. MALLerR, Chief, Social Research Section, 
U.S. Housing Administration, Washington, D.C 
10:30 Progress Toward the Master Plan of New York City 
T. T. McCrosky, M. Am. Soc. C.E., Director of Planning, 
Department of City Planning, New York, N.Y 
11:00 General Discussion 


LaGuARDIA FreLD—Matn Pornt oF INTEREST ON FrRiIDAY’s EXCURSION 
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Vou wm, No.1 


Sessions of Technical Divisions 


THURSDAY 
HIGHWAY DIVISION 


Ne son Carey, Chairman, Executive Committee, Presiding 
2:30 Design and Construction of the Runways for the Wash- 
ington National Airport 
E. L. Tarwater, Highway Engineer, Public Roads Ad- 
ministration, Washington, D.C 
3:00 Airport Runway Design 
Geo. H. Bunker, Vice-President and General Manager, 
The Interstate Amiesite Company, Wilmington, Del. 
3:30 Army Airport Construction Under the Negotiated Contract 
System 
M. W. Cocuran, Major, O.M.C., Office of the Quarter- 
master General, Washington, D.C 


4:00 General Discussion 
WATERWAYS DIVISION 
RaLpn H. Mann, Member, Executive Committee, Presiding 


2:30 Allocation of Costs in Multiple Purpose Projects 
R. E. Covcuirmy, M. Am. Soc. C.E., Major, Corps of 
Engineers, U.S.A., with Board of Engineers for Rivers and 
Harbors, Washington, D.C 


3:00 Discussion opened by 
C. H. Paut, M. 
Dayton, Ohio 
3:20 Allocation of Costs in the TVA 
T. B. Parker, M. Am. Soc. C.E., Chief Engineer, TVA, 
Knoxville, Tenn 
3:50 Discussion opened by 


P. Creacer, M. Am. 
Engineer, Buffalo, N.Y. 


Am. Soc. C.E., Consulting Engineer, 


Soc. C.E., Consulting 


January 16, 1941-—Afternoon 


STRUCTURAL DIVISION 


Program Sponsored by Structural Division Committee on 


Applied Mechanics 


FE. L. Errksen, Chairman, Structural Division Committee on Applied 


2:30 


3:00 


3:15 


3:45 


4:00 


4:30 


4:45 


SANITARY ENGINEERING DIVISION 


EARLE L. WATERMAN, Chairman, Executive 
Committee, Presiding 


2:30 Sewage Clarification and Grease Removal 


ALMON L. Fates, M. Am. Soc. C.E., Consulting Engineer, 
Boston, Mass., and Samuet A, Greecey, M. Am. Soc. 
C_E., Consulting Engineer, Chicago, Il. 


peepee 


BRONX-WHITESTONE BRIDGE TO BE SEEN ON 
FRIDAyY’s EXCURSION 


Mechanics, Presiding 
The Present Status of Three-Dimensional Photoelasticity 


RayMoND D. MINpLIN, Assoc. M. Am. Soc. C.E., As- 
sistant Professor, Civil Engineering, Columbia University, 
New York, N.Y 


Discussion 


The Prediction of Earthquake Stresses 


M. A. Brot, Assistant Professor of Mechanics, Columbia 
University, New York, N.Y. 


Discussion 


Bending Moments in the Walls of Rectangular Tanks 


Dana Youne, Assoc. M. Am. Soc. C.E., Professor and 
Head, Department of Civil Engineering, University of Con- 
necticut, Storrs, Conn. 


Discussion 


Structural Behavior of I-Shaped Sections as Indicated by 
Small Scale Models 
L. C. Maucu, Assoc. M. Am. Soc. C.E., Assistant Pro- 
fessor, Civil Engineering, University of Michigan, Ann 
Arbor, Mich. 


Discussion 


3:00 Discussion opened by 


A. M. Rawn, M. Am. Soc. C.E., Chief Engineer and 
General Manager, Los Angeles County Sanitation Districts, 
Los Angeles, Calif. 

ArtHurR D. Weston, M. Am. Soc. C.E., Chief Engineer, 
Massachusetts Department of Public Health, Boston, Mass. 


General Discussion 


EXAMPLE OF PARKWAY DEVELOPMENT ON LONG ISLAND APPROACH 
TO BRONX-WHITESTONE BRIDGE 
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ntertainment for the Ladies 


THURSDAY—January 16, 1941—Afternoon 
Hotel Biltmore 


|UNCHEON FOR LADIES FOLLOWED BY 
FASHION SHOW 


GRAND BALLROOM, HOTEL BILTMORE 
45RD STREET AND MADISON AVENUE 


R. R. Nace, Chairman, Homer R. Seecy, and F. C. 
ROGERS 


mmutlee: 


12:30 Ladies Luncheon and Fashion Show 


For the entertainment of ladies, the Committee has arranged for 
. luncheon, to be followed by a fashion show in the Grand Ball- 
room of the Hotel Biltmore. 

The fashion show, which will start about 2:30 p.m. following 

luncheon, will be presented by Franklin Simons, the famous Fifth 
Avenue specialty store. Miss Audrey McLaughlin, Fashion 
Show Director for the store, will do the announcing. 
} Fashions shown in this collection will be the highlights from the 
mid-winter openings and will include daytime and evening clothes, 
millinery, jewelry and other accessories, Costumes will be grouped 
for town, country and resort wear and will be of unusual interest 
to women who plan to spend the winter at home or traveling. 

Tickets for the luncheon and afternoon entertainment are 75 
ents each 


Civit ENGINEERING for January 


Dinner, Reception, and Dance 


THURSDAY—January 16, 1941-—Evening 
Hotel Waldorf-Astoria 


Committee: E. WARREN Bowpen, Chairman, Joseru W. 
Evuts E. Paut, C. L. Datze__, SHeRMAN Giass, and A. V. Rizzi 


7:00 Assembly 

7:45 Dinner 

9:30 Reception to the President, the Honorary Members, and 
the John Fritz Medalist 

10:00 Dancing 


This function will be held in the Grand Ballroom of the Hotel 
Waldorf-Astoria, Park Avenue and 50th Street. 

Dinner will be served promptly at 7:45 p.m. 

Arrangements have been made for tables seating ten persons, 
and members may underwrite complete tables. Orders to under- 
write a table must be accompanied by check in full and a list of 
guests. 

Tickets will be $6.00 each. Tickets for Juniors, for the dance 
only, will be $2.00 per couple. 

The seating list for the dinner dance will close at 5:00 p.m., 
Wednesday, January 15, 1941. Those who purchase tickets after 
that hour will be assigned to tables in the order of purchase. 
Tickets will be on sale at Society Headquarters until 5:00 p.m., 
Thursday, January 16, 1941. 


Motion Picture of Tacoma Bridge Failure and Excursion to 
LaGuardia Airport Are Features for Friday 


FRIDAY—January 17, 1941—All Day 


MOTION PICTURE OF THE TACOMA NARROWS BRIDGE FAILURE 
9:30 A. M.—AUDITORIUM 


Because of the widespread interest in the accident to the 
facoma Bridge and in the excellent picture taken of the bridge 
prior to failure, a motion picture film has been prepared for this 
occasion. 


Following the showing of the film, members, ladies, and guests 
will leave the Engineering Societies Building in buses and will pro- 
ceed to the New York Municipal Airport, LaGuardia Field, at 
North Beach. 


EXCURSION TO LAGUARDIA FIELD, NEW YORK MUNICIPAL AIRPORT 
BUSES LEAVE ENGINEERING SOCIETIES BUILDING AT 11:00 A.M. 


ComMITTEE: E. L. MACDONALD, Chairman, and SipNey M. SHAPIRO 


Buses leave Engineering Societies Building at 11:00 a.m. for 
LaGuardia Field, New York Municipal Airport, at North Beach. 

On leaving Society Headquarters, the excursion will pass through 
the newly opened Queens-Midtown Tunnel. On arrival at the 
Queens exit of the tunnel a stop will be made for an inspection of 
the control, ventilation and other operating facilities of the tunnel. 

\fter this inspection, the excursion will then proceed directly 
‘o the airport, where luncheon will be served in the beautiful 
\viation Terrace Restaurant, which affords a view of the air field 
| arriving and departing planes. 

\fter luncheon, members, ladies, and guests will be conducted 
"a tour “behind the scenes’’ of some of the great air transport 

mpanies. This trip will afford an inspection of one of the finest 
and largest operations and maintenance bases in the country, its 
ind marine terminal buildings, and other ultra-modern air- 


in 


port facilities, including hangars, radio control rooms, weather 
bureau, school for pilots and stewardesses, and flight maintenance 
and overhaul shops. 


A trans-Atlantic Clipper Ship and a coast-to-coast Stratoliner 
will be exhibited if possible. 

Following the inspection of the airport, the party will board the 
buses for the return, which has been arranged to afford a view of 
some of the major improvements of the Metropolitan area, in- 
cluding the recently opened Bronx-Whitestone Bridge, the Tri- 
borough Bridge, Wards Island Sewage Treatment Plant, and the 
new East Side Drive. 

The excursion will terminate at Engineering Societies Building 
about 5:00 p.m. 

Tickets for the trip, including luncheon, are $2.50 each. 
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College Reunions Throughout the Week 


WEDNESDAY 


University of Illinois Engineers’ Supper Reunion 

For the thirteenth consecutive year civil engineer graduates of 
the University of Illinois and their friends will meet for an informal 
supper reunion at 5:45 p.m., on Wednesday evening, January 15, 
1941 The rendezvous has been chosen at a cozy restaurant within 
five minutes’ walk from Manhattan Center—Bonat Restaurant, 
330 West 3ist Street, New York, N.Y., one block from Penn 
Station and directly across the street from the main post office 
Price $1.00—alumni and teachers and friends—no speeches or 
formality—and dismissal in ample time to attend the Smoker 
Notify S. A. Olin, at Parsons, Klapp, Brinckerhoff and Douglas, 
142 Maiden Lane, New York, N.Y. (Whitehall 3-0820) 


University of Pennsylvania Civil Engineers’ Dinner 
The twenty-second annual informal dinner of the University of 


THURSDAY 
Luncheon of Brown Engineering Association 


The Brown Engineering Association will hold an informal 
luncheon meeting at the Hotel Bristol, 129 West 48th Street, 
New York, N.Y., on Thursday, January 16, 1941, at 12:30 p.m 
All Brown alumni are invited. Please notify Sydney Wilmot, 
33 West 39th Street, New York, N.Y. (Pennsylvania 6-9220) 


Luncheon of Chi Epsilon Honorary Civil Engineering Fraternity 


Members of Chi Epsilon, their families and their friends, are 
again extended a cordial invitation to attend a very informal 
luncheon at the Midston House, 22 East 38th Street, New York, 
N.Y., on Thursday, January 16, 1941, at 1:15 p.m. The charge 
will be $1.00 per person. Notify R. 1. Land, 100 East 42nd Street, 
New York, N.Y. (Ashland 4-3300, Ext. 194). 


January 15, 1941 


Pennsylvania Civil Engineers will be held at the University of 
Pennsylvania Club, Phi Gamma Delta Fraternity House, |() 
West 56th Street, New York, N.Y., on Wednesday, January 15, 
1941, from 6:00 to 7:30 p.m. Dinner will be served at 6:00 p.m 
sharp. The charge per cover will be $1.50. Any further informa 
tion can be obtained from Albert B. Hager care, Atlantic, Gui 
and Pacific Company, 15 Park Row, New York, N.Y 


Rugers University Annual Dinner 


Rutgers University civil engineering alumni will meet for their 
annual dinner at 6:00 p.m., on Wednesday, January 15, 1941, a: 
the Hotel Bristol, 129 West 48th Street, New York, N.Y. Thy 
charge will be $1.00 per cover. Send checks to C. H. Gronquis: 
Room 1104, 117 Liberty Street, New York N.Y 


January 16, 1941 


Luncheon of M.L.T. Engineers 

All M.I.T. alumni are invited to a luncheon at the Technology 
Club of New York, 24 East 39th Street, New York, N.Y., on 
Thursday, January 16, 1941, at 12:30 p.m. Please notify th 
Technology Club (Caledonia 5-8424) as to attendance. 

Luncheon of Penn State Engineers 

All Penn State civil and sanitary engineers with their families 
and friends are invited to lunch together in the Crest Room, King 
Edward Hotel, 120 West 44th Street, New York, N.Y., on Thurs 
day, January 16, 1941, at 12:30 p.m. This is our first luncheon 
and your support is needed. Luncheon price will be 85 cents 
No formalities or speeches. Please notify Arthur P. Miller, Sub 
Treasury Building, Wall Street, New York, N.Y. (Bowling Greer 
9-0046) if you are going to attend 


FRIDAY—January 17, 1941 


New York University Civil Engineers Annual Reunion Dinner 

The annual reunion dinner of the New York University Civil 
Engineers will be held on Friday, January 17, 1941, at 6:30 p.m., 
at Janssen’s Hofbrau, Lexington Avenue at 44th Street, New York, 
N.Y he charge will be $1.75 per plate. Send reservations to 
Seymour Male, 35 Summit Avenue, Portchester, N.Y 

Thayer Society of Engineers of Dartmouth College 

The annual meeting and dinner of the Thayer Society of Engi- 
neers of Dartmouth College wil) be held at the Dartmouth Club, 
30 East 37th Street, New York, N.Y., on Friday, January 17, 1941, 
at 6:30 p.m 

Dinner of Cornell Society of Engineers 

A dinner of the Cornell Society of Engineers will be held on 
Friday, January 17, 1941, at 6:30 p.m. at the Cornell Club, 107 
Fast 48th Street, New York, N.Y 

Dinner of Columbia Engineers 
The graduates of Columbia University who are members of the 


SATURDAY 


Society will meet for their twentieth informal dinner on Friday 
January 17, 1941, at 6:30 p.m., at the Columbia University Club 
4 West 43d Street, New York, N.Y. Our guest of honor will x 
Dr. Charles P. Berkey, Newberry Professor Emeritus of Geology 
who will this year receive the highest honor which our Society 
can bestow, Honorary Membership 

The charge will be $2.00 per cover, to be collected at the dinner 


Harvard-Yale-Princeton 


Harvard-Yale-Princeton alumni will soon receive notices giving 
the details of their annual reunion held at the time of the Annual 
Meeting of the Society. The coming reunion will be held o 
Friday afternoon and evening, January 17, 1941, and will consist 
of an inspection of the major facilities of the LaGuardia Airpor' 
followed by dinner in the Terrace Restaurant. There will be at 
address by a prominent speaker. Thirty-minute night flights over 
New York City will be made after dinner. Bus transportatior 
will be provided from some midtown gathering place 


January 18, 1941 


Clarkson College Alumni Dinner 


he annual meeting and dinner of the Clarkson College Alumni 
Association will be held at the Building Trades Employers’ Asso 
ciation Club, 26th Floor, 2 Park Avenue, New York, N.Y., on 
Saturday, January 18, 1941, at 6:30 p.m. 


There will also be an informal lunch and an afternoon meeting 
on the same day in the same place 

Notify Frank C. Boes, 38 Cypress Street, Floral Park, N.Y 
as to attendance. 


Graduates and former students of the College of. Applied 
Science of Syracuse University will hold an informal dinner at 
Rutley's, 1440 Broadway, New York, N.Y., at 6:30 p.m., on 


Syracuse University Alumni Dinner 


Thursday, January 23, 1941. Reservations at $1.40 per plate 
may be secured by writing Reo C. Miles, 29 Grundy Place, 
Merrick, Long Island, N.Y. 
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Hotel Accommodations and General Announcements 


.\NITARY ENGINEERS’ MEETINGS, DINNER, 
AND INSPECTION TRIP 


kllowing is the program of the Thirteenth Annual Meeting of the 
Vork State Sewage Works Association for Friday and Saturday, 
vary 17 and 18, 1941, at the Hotel McAlpin, to which all members 

‘ Sanitary Engineering Division are invited. 


}RIDAY—January 17, 1941—Morning and Afternoon 


5:30 Registration -Ballroom, Hotel McAlpin 


10:00 Annual Meeting 


11:15 Achievements in Sewage Treatment in New York State 
During the Past Decade 
Eart DevenporF, Assoc. M. Am. Soc. C.E., Assistant 
Director, Division of Sanitation, State Department of Health, 
Albany, N.Y. 


12:15 Luncheon—The Winter Garden, Hotel McAlpin— Pre- 
sentation of Awards 


2:15 The Effects of Sewage Sludge Deposits on the Quality of 
Streams 
Gorpon M. Farr, M. Am. Soc. C.E., Professor of Sani- 
tary Engineering, Harvard Graduate School of Engineering, 
Cambridge, Mass. 


3:00 Public Relations in the Construction and Administration 
of Sewerage Works 


CHares R. Vetzy, M. Am. Soc. C.E., Works Superin- 
tendent, Buffalo Sewer Authority, Buffalo, N.Y. 


3:45 Operating Experiences at the Riverhead Activated Sludge 
Sewage Treatment Plant 


Ropney E. Cook, Sanitary Engineer, Suffolk County 
Department of Health, Riverhead, N.Y., and RayMonp 
Corwin, Sewage Plant Operator, Riverhead, N.Y. 


4:15 Present Status of Sewage Treatment in the Boroughs of 
Queens and Brooklyn (Illustrated) 


RicHarp H. Goutp, M. Am. Soc. C.E., Acting Deputy 
Commissioner, Department of Public Works, New York, 
N.Y. 
4:45 Adjournment 


FRIDAY— January 17, 1941—Evening 


6:30 Annual Joint Dinner of Sanitary Engineering Division 
and New York State Sewage Works Association 
Ballroom, Hotel McAlpin 


Program—The speaking program will consist of a 
number of addresses by sanitary engineers on their recent 
experiences abroad. 

Price of tickets $2.50 each. 


SATURDAY—January 18, 1941—All Day 


9:00 Inspection Trip in Private Cars to Sewage Treatment 
Plants in the Boroughs of Brooklyn and Queens 


Leave Hotel McAlpin at 9:00 a.m. sharp. The excursion, pass- 
ing through the recently opened Queens-Midtown Tunnel, will 
afford a comprehensive view of the marginal areas of Brooklyn 
and Queens, Owls Head Sewage Treatment Plant site, Shore 
Drive, Coney Island Plant, 26th Ward Plant site, Jamaica Plant, 
Cross Island Parkway, Tallman’s Island Plant, Bowery Bay Plant, 
New York Municipal Airport 

Luncheon at the New York Muncipal Airport. 

he return to New York will be made via Grand Central Park- 
way, Triborough Bridge and East River Drive. 

lickets for the luncheon are $1.25 each. 


Hotel Accommodations 
In order to be certain of accommodations, members are urged 
to make definite arrangements for rooms at least a week in advance 
of the Annual Meeting. 


Hotel Rates 
Wrrnovut Private Baru Wits Privare Barn 
Horers Single Room Double Room Single Room Double Room 

Waldorf-Astoria $6.00 up $9.00 up 
Astor 3.50 up 6.00 up 
Barclay 5.00 up 8.00 up 
Biltmore 5.00 up 7.00 up 
Chatham 5.00 up 7.00 up 
Claridge 2.00 up 3.00 up 
Commodore 3.50 up 5.00 up 
Edison 3.00 up 4.00 up 
Governor Clinton 3.00 up 4.00 up 
Lexington 4.00 up 5.00 up 
McAlpin $2.00 up $3.50 up 3.00 up 4.50 up 
Murray Hil! 2.00 up 3.00 up 3.00 up 4.00 up 
New Yorker 3.50 up 5.00 up 
Pennsylvania 3.50 up 5.00 up 
Plaza 6.00 up 8.00 up 
Roosevelt 4.50 up 6.00 up 
Savoy-Plaza 6.00 up 8.00 up 
Taft 3.00 up 2.50 up 3.50 up 
Vanderbilt 3.50 up 6.00 up 
Wood ward 2.50 up 3.50 up 


Note: The Waldorf-Astoria, at which the reception, dinner, and dance 
will be held, will care for reservations to the extent of its capacity. 


Facilities of Engineers’ Club 
Members may use the dining facilities of the Engineers’ Club 
on a cash basis. Guest cards for this purpose may be obtained at 
the Registration Desk. The Club will also be able to accommodate 
a limited number of members, the price of rooms ranging from 
$2.50 upward. Requests for reservations should be made in 
advance and addressed to Society Headquarters 
Order Tickets in Advance 
Members who order tickets in advance will assist the Committee 
greatly by giving advance information to guide it in concluding 
arrangements. Ticket order blanks have been mailed to each 
member with the condensed program. No cancellation of tickets 
can be made after noon of Wednesday, January 15, 1941. 
Regional Meeting Committee 
This program has been prepared under the direction of the 
Committee on Regional Meetings, GrorGcr L. Lucas, Vice-Presi- 
dent, Am. Soc. C.E., Chairman, and H. M. Lewis, H. W. Hupson, 
E. P. Goopricx and Lazarus Wuire, Directors, Am. Soc. C.E. 
Committee on Local Arrangements for the Annual Meeting 
GLENN S. REEVES, Chairman 
E. WARREN Bowpen, Vice-Chairman 
Josern W. BARKER R. R. Nace 
F. R. W. CLEVERDON Evuis E. 
R. R. GRAHAM ROBERT W. SAWYER, 3D 
Howarp L. KInG HoMER R. SEELY 
FE. L. MACDONALD Srpney M. SHAPIRO 
Junior Members 
LAURENCE F, GRANGER 
Grorce G. HAYDEN 
A. V. Rizzi 
F. C. RoGrers 
Ladies Committee 
Mrs. Homer R. Seecy, Chairman 


Morris ATKIN 
ArcHIE N. CARTER 
C. L. DALZELL 
SHERMAN GLaAss 


Mrs. E. WARREN BowpDEN Mrs. R. R. NACE 

Mrs. F. R. W. CLEVERDON Mrs. E. Paut 

Mrs. E. P. Goopricu Mrs. Georce H. PEGRAM 
Mrs. R. R. GrAHAM Mrs. MALCOLM PIRNIE 

Mrs. JouHn P. HOGAN Mrs. GLENN S. REEVES 

Mrs. Oris E. Hovey Mrs. Rospert RIDGWAY 

Mrs. H. W. Hupson Mrs. Ropert W. SAWYER, 3D 
Mrs. Howarp L. KInG Mrs. GeorGce T. SEABURY 
Mrs. H. M. Lewis Mrs. Sipney M. SHAPIRO 
Mrs. E. L. MacponaLp Mrs. ArTHuR S. TUTTLE 


Mrs. Lazarus WHITE 
Please call on the Committee on Local Arrangements or on the 
Secretary's Office for any service desired. 
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SOCIETY AFFAIRS 


Official and Semi-Official 


1940 Prize Winners and Medalists 


JOSEPH W. ELLMS 
Rudolph Hering Medal 
for his Work as Chair- 
man of the Committee 
on Water Treatment 
Practice, Which Formu- 
lated Society Manual 
No. 19, “Water Treat- 

ment Plant Design” 


SHORTRIDGE HARDESTY HAROLD E. WESSMAN 
Norman Medal for Paper, ‘Preliminary Design of 
Suspension Bridges” 
JOHN D. GALLOWAY 
Thomas Fitch Rowland Prize 
for Paper, ‘Design of Rock-Fill 
Dams” 
EDWARD |. RUTTER QUINTIN B. GRAVES FRANKLIN F. SNYDER 
J. James R. Croes Medal for Paper, ‘Flood Routing” 
| 
| 
KENNETH D. NICHOLS 
Collingwood Prize for Juniors 
for Paper, “Observed Effect o! 
A. M. RAWN A. PERRY BANTA RICHARD POMEROY Geometric Distortion in Hy- 
James Laurie Prize for Paper, ‘““Multiple-Stage Sewage Sludge Digestion” draulic Models” 


$4 
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Civit ENGINEERING for January 1941 $5 


Society Prizes and Medals to Be Awarded 


- accordance with its usual custom, the Society will present 
s and medals at its Annual Meeting to be held in New York 
Tanuary 15-18, 1941. Of these Society awards the oldest is 
Norman Medal, which was endowed in 1872 by the late George 
Norman, M. Am. Soc. C.E., for an original paper that is con 
\cred an especially important contribution to the engineering pro- 
sion. Next in distinction is the J. James R. Croes Medal, es- 
.blished by the Society in 1912 and named for the first recipient 
the Norman Medal. 
In 1884 the late Thomas Fitch Rowland, Hon. M. Am. Soc. 
i. endowed the prize bearing his name, to be awarded for a paper 
at best describes in detail some accomplished works of construc- 
tion. For the paper considered second in merit to that awarded 
«he Thomas Fitch Rowland Prize, the Society in 1912 established 
‘he James Laurie Prize, which was named in honor of its first Presi- 
dent. In 1924 the Sanitary Engineering Division of the Society 
instituted and endowed the Rudolph Hering Medal, which goes to 
the author of the paper adjudged to contain the most valuable con- 
tribution to the advancement of the sanitary branch of the profes- 
In 1894 the Collingwood Prize for Juniors was established by the 
late Francis Collingwood, M. Am. Soc. C.E., on his retirement as 
Secretary of the Society. Papers eligible for this award must de- 
scribe an engineering work or record an important investigation 
with which the author has been connected. Excellence of style is 
also a factor in the selection of the paper receiving this prize. 


NORMAN MEDAL 


SHORTRIDGE Harpesty, M. Am. Soc. C.E., was born in Weston, 
Mo., on September 13, 1884. After graduating from Drake Uni- 
versity at Des Moines, Iowa, in 1905 with the degree of bachelor of 
arts, he attended Rensselaer Polytechnic Institute, receiving the 
degree of civil engineer in June 1908. He then entered the office 
of Waddell and Harrington in Kansas City, Mo., continuing with 
that firm through 1915. He became designing engineer for the 
firm of Waddell and Son in 1916, and had an important part in the 
preparation of the manuscript of Waddell’s Bridge Engineering and 
Economics of Bridgework. In 1920 he came to New York City 
with Dr. Waddell, in active charge of the latter’s office on the de- 
sign and construction of bridges. In 1927 he became Dr. Waddell’s 
partner in the firm of Waddell and Hardesty, and since Dr. Wad 
dell’s death in 1938 has continued the practice under the same firm 
name. Mr. Hardesty’s important bridge work includes the Goe- 
thals and Outerbridge cantilever bridges for the Port of New York 
Authority; the Cooper River cantilever bridge at Charleston, 
S.C.; the Mississippi River cantilever bridge at Cairo, Ill; the 
Anthony Wayne suspension bridge at Toledo, Ohio; the Hudson 
River lift bridges at Albany and Troy; the North and South Grand 
Island Bridges over the Niagara River; the new arch bridge now 
under construction over the Niagara River at Niagara Falls (the 
longest fixed-ended arch span); the Marine Parkway Bridge over 
Rockaway Inlet (the longest highway vertical lift span) ; and numer- 
ous other structures throughout the country. He also designed the 
structural frames of the Trylon and Perisphere for the New York 
World's Fair, and has made extensive studies relative to long-span 
cantilever, arch, and suspension bridges, the mechanical and elec- 
trical features of movable bridges, and the application of light-weight 
floors, alloy steels, and structural aluminum to bridge design and 
construction. He is a member of the Executive Committee of the 
Society’s Structural Division, and a member of the American In- 
stitute of Consulting Engineers and numerous other engineering 
organizations. His fraternities include Sigma Xi, Tau Beta Pi, and 
Phi Beta Kappa. 

HAROLD E. WessMan, M. Am. Soc. C.E., was born in Rockford, 
lll, on December 27, 1899. After graduation from Rockford High 
School in 1916, he was with the consulting firm of Alvord and 
Burdick, at Camp Grant, Ill., and with the Winnebago County 

[llinois) Highway Department. He was graduated from the Uni- 
versity of Illinois in 1924 with the B.S. degree in civil engineering, 
and in 1925 was awarded the M.S. degree for graduate study in 
Structural engineering and mechanics. In 1929 he was awarded 
the C_E. degree for his work on the Arthur Kill Bridges. He sub- 
sequently returned tothe University of Illinois for further graduate 
stucy in structural engineering and was awarded the Ph.D. degree 
in 1936. Tn 1925 and 1926, he was employed by the South Park 


Commission in Chicago on the design of lakefront bridges and mis 
cellaneous park structures. He then joined the staff of Waddell 
and Hardesty, as structural designer on the Arthur Kill Bridges 
and the Mississippi River bridge at Cairo. In the fall of 1927 he 
began his teaching career as instructor in civil engineering at the 
University of Illinois, and in 1929 returned to the firm of Waddell 
and Hardesty to assist on the Maumee River suspension bridge 
Dr. Wessman then went to China with Dr. J. A. L. Waddell, who 
had been retained as consultant by the China Ministry of Railways 
Here he advised in the reorganization of civil engineering in Chiao 
Tung University at Shanghai and also taught structural engineer- 
ing. He left China in 1930, but remained in the New York office 
of Waddell and Hardesty until 1932. During this engagement he 
served as co-editor of and wrote several chapters in the book Vo- 
cational Guidance in Engineering Lines, sponsored by the American 
Association of Engineers. After further graduate study at the 
University of Illinois, he served as superintendent of the Rockford 
(Ill.) Water Department and as consulting engineer to the City of 
Rockford on utility rates and valuations. In 1934, he became as 
sociate professor of structural engineering and mechanics at the 
State University of Iowa, and in 1937 was appointed professor of 
structural engineering at New York University, where he is now 
chairman of the department of civil engineering. He is also en- 
gaged in consulting practice. Dr. Wessman is a member of the 
American Institute of Consulting Engineers and of numerous other 
engineering organizations and fraternities. He is a captain, Corps 
of Engineers Reserve, and is active in the affairs of the Metropolli- 
tan Section of the Society. He is the author of various technical 
articles, the most recent being the chapter ‘‘Research in Rigid 
Frames” in the new edition of The Rigid Frame Bridge. 


J. James R. Crores MEDAL 


Epwarp J. Rutrer, Assoc. M. Am. Soc. C.E., was born in 
Philadelphia, Pa., on December 13, 1900. He was graduated 
from Swarthmore College in 1923 with the degree of bachelor of 
arts in civil engineering, and in 1926 received the degree of civil 
engineer from the same college. From 1923 to 1927 he was em- 
ployed by Weston E. Fuller, consulting engineer, as assistant en- 
gineer on flood flow studies, reports and appraisals of water supply 
companies, and water power studies in connection with damage 
suits for the New York City Board of Water Supply; and as resi 
dent engineer on concrete construction. From 1927 to 1932 he was 
with the U. G. I. Contracting Company, and later, the United 
Engineers and Constructors, Inc., as engineer on reports, designs, 
and estimates of hydroelectric and water supply projects; load 
studies of large interconnected steam and hydro power systems; 
investigation of storage and power possibilities on the Susquehanna 
River; and design and construction of an underground electric duct 
system. In 1933 Mr. Rutter accepted a position with the U.S. 
Engineer Department (Philadelphia District) at Chesapeake City, 
Md., on survey calculations for the enlargement of the Chesapeake 
and Delaware Canal. Since 1934 he has been with the Tennessee 
Valley Authority at Knoxville in the Water Control Planning De- 
partment, and is now senior hydraulic engineer on the investiga- 
tion and development of flood control problems on the Tennessee 
River and its tributaries. His work includes backwater curve cal- 
culations, flood routing studies for use in planning reservoir opera- 
tion methods, spillway capacity studies, and studies of past storms 
and floods. He is a member of the American Geophysical Union. 

Quinton B. Graves, Assoc. M. Am. Soc. C.E., was born at 
Fairview, Okla., on October 23, 1905. Following his graduation 
from the Topeka (Kans.) High School in 1924, he attended Wash- 
burn College at Topeka for one year. His next five years were 
spent with the Kansas Engineering Company at Topeka—from 
1927 to 1930 on a part-time basis while attending the University 
of Kansas. He received the degree of B.S. in civil engineering in 
January 1931. He entered the State University of Iowa in Sep- 
tember 1930 and received his M.S. degree in June 1932. While at 
Iowa Mr. Graves was employed as a graduate assistant in the civil 
engineering department, where he taught surveying and engineer- 
ing problems. He continued his graduate study until October 
1933, when he accepted an appointment as instructor in hydrau- 
lics at the University of Tennessee. He left there in 1935 to ac- 
cept a position as junior engineer with the Tennessee Valley Au- 
thority. In 1937 he became instructor in civil engineering at the 
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University of Texas, which position he holds at the present time 
He is a member of Sigma Xi, Alpha Chi Sigma, and the American 
Water Works Association, and secretary of the Capitol Area Water 
He is author of ‘Water 
which was published in 


and Sanitary Association of Austin, Tex 
Power and Flood Control Development,” 
the Journal of Architecture, Engineering and Industry 

FRANKLIN F Snyper, Jun. Am. Soc. C.E., was born in Holgate, 
Ohio, on November 11, 1910, and graduated from Ohio State Uni 
versity in 1932 with a B.C.E. degree. Before graduation and for 
a period afterwards he made computations and otherwise assisted 
Prof. C. E. Sherman in preparation of Vol. [V, Final Report, Ohio 
Topographic Survey. Upon completion of this work he was in 
charge of the surveying and marking of 65 miles of boundary and 
the topographic mapping of 5,000 acres of state forest lands for 
the Ohio Division of Forestry. In 1934 Mr. Snyder accepted a 
position as junior hydraulic engineer with the U.S. Geological 
Survey in Washington, D.C., where he assisted in the study of rela 
tions of rainfall and runoff, the results of which have been pub- 
lished in Water Supply Paper No. 772. Upon the completion of 
these studies in 1935 he accepted a position as junior hydraulic engi 
neer with the Tennessee Valley Authority, resigning in 1937 to be- 
come hydraulic engineer with the Commonwealth of Pennsylvania at 
Harrisburg, Pa., where he was in charge of office studies of rainfall 
and runoff relations in connection with the cooperative hydrologic 
investigation project of the state, the U.S. Geological Survey, and 
the U.S. Weather Bureau. Early in 1940 he received an appoint 
ment as associate hydrologic engineer with the U.S. Weather Bu 
reau, and shortly thereafter was transferred to Washington, D.C, 
where he is now in charge of river and flood forecasting in the Divi 
sion of Synoptic Reports and Forecasts Mr. Snyder is the author 
of several papers on various phases of hydrology, among which are 
“Synthetic Unit Graphs” and “A Conception of Runoff Phenom 
ena,”’ published in the Transactions of the American Geophysical 
Union. He is a member of Tau Beta Pi, Sigma Xi, and the Ameri 
can Geophysical Union, and is a registered professional enginees 
and surveyor in the state of Ohio 

THOMAS FircH ROWLAND PRIZE 


Joun D. Gattoway, M. Am. Soc. C.E., was born in San Jose, 
Calif., on October 13, 1869, and graduated from the Rose Poly- 
technic Institute in 1889 with the degree of bachelor of science in 
civil engineering. From 1889 to 1892 he was engaged in railroad 
work in Washington; from 1892 to 1896 he was chief engineer for a 
contracting firm engaged in general construction; and from 1897 to 
1899 was instructor in drawing at the California School of Mechani- 
cal Arts. In 1900 he established his own consulting practice, which 
he maintained for six years. Then (1906 to 1908) he was a mem 
ber of the architectural and engineering firm of Howard and Gallo 
way, and from 1909 to 1917 of the engineering firm of Galloway and 
Markwart. During the war Mr. Galloway served as Major of 
Engineers with the American Army in France, being detailed to 
service in the G-2 section of the general staff at headquarters 
On his return from France the partnership with Mr. Markwart was 
revived and existed until the end of 1920. Since then Mr. Gallo 
way has maintained a consulting practice in San Francisco, his 
work including hydroelectric construction in the West and British 
Columbia, irrigation work in California, and numerous other proj- 
ects. He is a member of various engineering and general societies, 
and is the author of several papers that have appeared in the pub 
lications of the Society and other organizations. In January 1940 
he became a Life Member of the Society, and in October was elected 
an Honorary Member. A more detailed biographical sketch of 
Mr. Galloway's career appears in the head of 
“Honorary Membership Awarded to Five Engineers.” 


this issue under 


James LAURIE PRIZE 


A. M. Rawyn, M. Am. Soc. C.E., was born in Dayton, Ohio, on 
November 2, 1888, and received his formal education in the publi 
schools of Toledo. From 1905 to 1909 he was employed by the 
Illinois Central Railroad Company, and from 1910 until the World 
War by the U.S. Reclamation Service on the Yakima Project in 
Washington, the Boise and King Hill project in Idaho, and the 
Salt River Project in Arizona. At the outbreak of the war, he en 
listed in the 319th Engineers, and subsequently was transferred to 
an assignment as first lieutenant, 605th Engineers, A.E.F. At the 
close of the war he returned to a position as construction engineer 
on the King Hill Project in Idaho, was promoted to the position of 
project manager in 1920, and upon completion of the construction 
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of that project he was transferred to assist in an investigation of 
the proposed Columbia Basin Project in Washington. Mr. Rawy 
resigned from the Bureau of Reclamation upon the completion of 
the Columbia Basin assignment and, in 1924, entered the service 
of the County Surveyor of Los Angeles County, California. Upop 
the formation of the County Sanitation Districts of Los Angele 
County he was appointed assistant chief engineer, serving in that 
capacity until September 1940 when he was appointed chief eng} 
neer and general manager. Mr. Rawn is a member of the Ameri 
can Society of Civil Engineers, the Society of American Military 
Engineers, and the California Sewage Works Association, and has 
served as president of the latter organization and of the Los Ange 
les Section of the Society. He is an associate editor of Water Work 
and Sewerage and Western City, and has published a number of 
articles dealing with sanitation in the United States. 

A. Perry Banta, Assoc. M. Am. Soc. C.E., was born in New Vork 
City on June 29, 1904. He received his preparatory education at 
Mount Hermon School and later entered Stanford University 
receiving the degree of A.B. in C.E. in 1926. He was appointed 
teaching fellow at the California Institute of Technology and ip 
1928, upon completion of his graduate study, was awarded the de 
gree of M.S. in C.E. Prior to 1927 he filled a variety of minor en 
gineering positions with the Great Western Power Company; the 
U.S. National Park Service; Blaine and Cascade Counties, Mon 
tana; the Pacific Coast Steel Company; the Southern Pacifx 
Railroad; and Thebo, Starr and Anderton, consulting engineers 
In 1927 he served as consultant for the Celite Company and for the 
Los Angeles Harbor Investigating Board, and as designing engi 
neer for Quinton, Code and Hill, consulting engineers. Since 
then he has been successively assistant sanitary engineer and sani 
tary engineer for the Los Angeles County Sanitation Districts, 
engaged in design and research on various problems of the metro 
politan area. From 1938 on he has, also, been assistant professor of 
sanitary engineering at the California Institute of Technology, di 
viding his time between the two positions. He is the author of 
numerous articles reporting results of research on sewage transpor- 
tation and treatment. Mr. Banta is a member of the American 
Water Works Association, the California Sewage Works Associa 
tion, and Sigma Xi. 

RIcHARD PomMEROY was born in Burbank, Calif., on December 22, 
1904. He attended California Institute of Technology, where he 
distinguished himself not only scholastically but in forensics and 
athletics as well, becoming a member of the All-American Track 
Team in 1930. He received the degree of B.S. with honor in 1926, 
M.S. in 1927, and Ph.D. in 1931. Honor societies to which he be 
longed were Tau Beta Pi, Pi Kappa Delta, and Sigma Xi. He held 
fellowships for research on gas analysis, and on petroleum produc 
tion problems. From 1927 to 1931 he served as an instructor in 
chemistry at the University of California at Los Angeles. After 
finishing his graduate studies, Mr. Pomeroy joined the staff of the 
Los Angeles County Sanitation Districts as research chemist, which 
position he held until May 1940. He is chairman of the Fact Find 
ing Committee on Design Standards of the California Sewage 
Works Association, and a member of the Committee on Standard 
Methods of Analysis to assist in publication of the American Public 
Health Association manual on Standard Methods for Analysis of 
Water and Sewage. He devised the LaMotte-Pomeroy sulfide 
testing equipment, and is the originator of potentiometric control 
of chlorination. Many articles from his pen have been published 
on methods of sewage treatment, methods of analysis, corrosion. 
and other subjects. He is now associated with James Montgomery 
in the firm of Montgomery and Pomeroy, offering consulting and 
designing services in water, sewage, and industrial waste problems 


RUDOLPH HERING MEDAL 


Joseru W. Extims, M. Am. Soc. C.E., was born at Ayer, Mass., 
on October 4, 1867. His technical education was received at the 
Massachusetts Institute of Technology during the years 1890 to 
1892. From 1893 to 1896 he was assistant in the laboratories ol 
the Massachusetts State Board of Health, and in 1896 he was 4 
member of the staff of engineers and chemists who conducted the 
basic studies on water purification at Louisville, Ky. In 1897 he 
was appointed chemist for the Brooklyn (N.Y.) Department ol 
Health. Water filtration experiments at Cincinnati, Ohio, took 
him there in 1898, and following the completion of this work ™ 
1899 he remained as engineer of tests and research for the next aime 
years, during the building of Cincinnati's new water works. Dur 
ing this period, he developed the high velocity method of wasting 
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sand filters, and made studies of strainer systems and other 

-es of design. From 1908 to 1918 he was in charge of the 

tion of the new Cincinnati rapid sand filter plant, one of the 

large plants of its type in the country, and also spent part of 

ime in general consulting work along sanitary engineering 

In 1918 he placed Cleveland’s first water filtration plant in 

ation, and for the next 14 years was actively engaged in con- 

ng engineering work for a number of the large cities of the 

try. In 1920 he conducted an experimental investigation of 
esses for the purification of Lake Michigan water for the City 
\Uilwaukee, and from 1920 to 1924 designed and constructed a 

» water works system for Bay City, Mich. As consulting engi- 
for the City of Cleveland, he was associated in the design and 
onstruction of the city’s second large water filtration plant and 
red filtered water reservoir. While on this work he developed 

. hydraulic jump mixing flume, which has proved to be a valuable 
vice for the rapid mixing of chemical coagulants with the water 

. treated. In 1932 Mr. Ellms became sanitary engineer of the 
Department of Public Utilities of Cleveland, and since 1937 has 
en commissioner of the Division of Sewage Disposal of this de- 
partment. He is the author of a book entitled Water Purification 
ind of many papers and reports on technical subjects. He isa 
member of numerous engineering and scientific organizations. He 
became a member of the Society in 1913 and a Life Member in 1938. 
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COLLINGWOOD PRIZE FOR JUNIORS 

KENNETH D. Nicno.s, Jun. Am. Soc. C.E., was born in Cleve- 
land, Ohio, on November 13, 1907. He was graduated from the 
U.S. Military Academy in 1929 and from the Engineer School at 
Fort Belvoir, Va., in 1937. He also received the degree C.E. and 
M.C.E. from Cornell University in 1932 and 1933, and the Ph.D. 
degree from the State University of Iowa in 1937. Upon gradua- 
tion from the Military Academy he was commissioned a second 
lieutenant in the Corps of Engineers, U.S. Army, and later pro- 
moted to first lieutenant and captain. His first duty in the Corps 
of Engineers was assignment to the U.S. Army Engineer Battalion 
in Nicaragua, and he spent the period from 1929 to 1931 in survey- 
ing the route for the proposed Nicaraguan Canal. During the 
periods 1933 to 1934 and 1935 to 1936 he was assistant director of 
the U.S. Waterways Experiment Station at Vicksburg, Miss. In 
the fall of 1934 he was awarded a fellowship by the Institute of 
International Education and assigned to duty in Berlin, where he 
studied at the Technische Hochschule. He also visited most of 
the leading hydraulic laboratories in Europe. Since 1937 he has 
been an instructor in the Department of Civil and Military Engi- 
neering at the U.S. Military Academy. Captain Nichols is a mem- 
ber of Sigma Xi and the Permanent International Association of 
Navigation Congresses, and is the author of several articles and 
discussions dealing with hydraulic models. 


Honorary Membership Awarded to Five Engineers 


Sketches of Men Eminent in the Profession Who Receive This Distinction at 1941 Annual Meeting 


CHARLES P. BERKEY 


WHO WOULD NOT be gratified to have a wide reputation as scholar 
or explorer, teacher or consultant, lecturer or engineering geologist? 
Charles P. Berkey, recent recipient of honorary membership in the 
Society, is not only one, but all of these. And in each role he has 
been eminently successful. 

Leaving Indiana, where he was born, he obtained his academic 
training at the University of Minnesota, which bestowed upon him 
his bachelor’s, master’s and doctor’s degrees. He also received 
an honorary doctorate from Columbia University. For ten years 
following graduation, 
he was instructor in 
mineralogy at his 
alma mater. Begin- 
ning in 1903, he 
served Columbia 


University succes- 
sively as tutor, in- 
structor, assistant 
professor, associate 


professor, and pro- 
fessor. Since 1939 
he has been New- 
berry Professor 
Emeritus of Geology 
there. 

This brief outline 
does not tell half the 
story. His other ac- 
tivities have literally 
extended throughout 
the world—geologi- 
cal surveys in Minne- 
sota, Wisconsin, and 
New York, studies in 
Puerto Rico, and ex- 
ploratory field work in the deserts of Central Asia. Most of 
reat engineering projects of recent years in the United States 
have had the benefit of his advice on foundation and excavation 

lems, including the New York and Boston Aquedugts; bridges 
innels for the Port of New York Authority; the Colorado 

R Board (Hoover Dam); the State of California and the City 
of | Angeles on the San Gabriel and other projects; Safe Harbor 
al mowingo projects on the Susquehanna; Fifteen-Mile Falls 
Van on the Connecticut; and many other projects for the Bureau of 
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Reclamation, for the U.S. War Department, and for the Tennessee 
Valley Authority. 

At least fifteen scientific organizations count him among their 
members, including this Society and the American Institute of 
Mining and Metallurgical Engineers. He has been president of the 
New York Academy of Science, and since 1922, secretary of the 
Geological Society of America. 

In part, the explanation of this marvelous record goes back to his 
early life. Asa boy, he had the enviable advantage of working on 
a farm. He knew a farmer’s contempt for the clock. He could 
ride anything that had a back tositon. He could mend machinery 
promptly and effectively, knowing that farm work must be done 
exactly when crops required; knowing, too, that replacements and 
expert help were alike out of the question and that he had only few 
and simple tools. He hasa naturally serious mind, inherited from 
puritan forbears who cared more for principles than for convenience. 

He may look spare and frail but he performs wonders of quiet 
endurance and unheralded courage. One night, while on the ex- 
ploration of the American Museum of Natural History in the Gobi 
Desert, after a long day ina mountain range, he came back to camp 
to find the Chinese cook in a panic of apprehension over his de- 
layed return—calling and waving a lantern but not daring to stray 
far from the camp. It was nearly midnight; but as soon as Dr. 
Berkey had eaten, he lit his candle and sat down to work up his 
day’s notes—he never neglected them—as unweariedly as though 
he had not just put in an eighteen-hour day. On another occasion 
after a hard day, his only comment, as he got off his camel, was 
that the beast rode as if it had been assembled out of a lot of spare 
parts. 

In reply to a friend’s expression of amazement at his capacity 
for work, Dr. Berkey remarked, “‘I don’t get tired; but I do get 
headaches.’’ A combination of enthusiasm, endurance, indomi- 
table will, remarkable constitution, and profound geological knowl- 
edge is his stock in trade. So it was not an accident that the honor 
of finding the first fossil in the Central Asia exploration went to 
him. 

As a teacher of geology, Dr. Berkey has commanded the admira- 
tion and affection of thousands of students. They love the genial, 
often half-humorous, whimsical way in which he drives home 
fundamental principles. His gestures, his voice, and his illustra- 
tions are part of an effective whole. One of his characteristic pro- 
cedures, after discussing a complicated problem, is to lean toward 
the class and say with an engaging smile, “It’s just as simple as 
that.’’ This has become a byword and his students once wove 
that sentence into their college yell—in honor of Dr. Berkey. 

On the personal side, he is a lover of music although he appre- 
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ciates it intellectually rather than emotionally. He reads good 
biography and history but never a novel. His impatience with 
novelists is only exceeded by his distaste for poets. He feels that 
the valuable thing is the basic idea, not the words which express 
it. “Scientists and engineers don't write their reports in verse be- 
cause they know their thoughts are worth reading in prose. I see 
no excuse for poetry.’ His sincerity is so genuine that he cannot 
bear an artificial statement. “I confess,’’ he once said, “‘that the 
one kind of man I can’t bear is the artificial man.” 

With a deep belief in a simple, unformulated religion, he helped 
to found a church in his community of Palisades, N.J. He has 
fought for clean politics and for the fundamental principles of 
democracy. Something of an ascetic, he neither smokes, drinks, 
nor swears 

His hobby, if he has one, is gardening—an old boyhood skill 
that has come again to the fore. He holds deep, strong friendships 
which never lessen. And he has a delightful sense of humor, ex- 
pressed in wholly original thought—never in remembered or 
quoted tales. Dr. Berkey will be the only geologist among the 
Society's Honorary Members. But he will make an ideal repre- 
sentative of this profession, as well as that of engineering, with 
which he has been so widely and so successfully associated. 


GEORGE H. FENKELL 


Most ENGINEERS who achieve prominence have devoted the 
bulk of their lifetime to a particular locality and often to a par- 
ticular project—at least, so it seems. Certainly this is true of 
George H. Fenkell. The locality in his case is the city of Detroit 
and the project is its water supply system. 

He was born near Cleveland, in the town of Chagrin Falls, from 
which, after a public school education, he went to the University 
of Michigan. His was the will to complete the engineering course, 
but his were not the necessary financial resources. After a single 
year he was obliged to give up college and to forego any further 
formal education. 
But he did receive a 
practical training in 
engineering of a high 
caliber, which was 
recognized by the 
University of Michi- 
gan in 1926, when it 
acknowledged his 
high accomplish- 
ments as an engineer 
by granting to him 
the degree of Bach- 
elor of Science in En- 
gineering, munc pro 
tunc, dating it back 
to his original class 
of 1895. 

For a few years he 
did routine engineer- 
ing work on railway 
locations and for five 
years early in the 
century he served as 
civil engineer for 
the city of Erie, Pa., 
on its water supply. But otherwise his professional work was 
performed solely for the city of Detroit, largely in connection 
with its water supply. This included the year 1894 when he 
served as draftsman, and the years 1896 to 1902, during which 
he progressed to the position of chief draftsman. After the pre- 
viously mentioned interim in Erie, Pa., he returned to Detroit for 
good in 1908—but not to the same position, of course. 

His progress was rapid, and in 1913 he was drafted as commis- 
sioner of public works for the city. In this position, in spite of the 
interruption of the World War, he built more than 200 miles of 
sewers and paved over 300 miles of streets. The department was 
completely rehabilitated. The Belle Isle Bridge was designed and 
built, and other public works costing more than 20 million dollars 
were carried through to.completion. 

When a new city charter was adopted in 1918, Mr. Fenkell was 
made general manager of the Department of Water Supply. Under 
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him, during the succeeding twenty years, a vast program was 
undertaken, involving the institution of a meter system, the cop. 
struction of what was at that time the largest rapid sand filtration 
plant in the world, and further improvements in filtration tha; 
culminated in the completion of the renowned Springwells Station 
in 1933. The magnitude of his accomplishment is best indicateg 
by the fact that when he became general manager of the Depart 
ment of Water Supply in 1918 he found an inadequate plant valued 
at $18,000,000, serving 900,000 people, and when he resigned after 
twenty years, he left a modernized system representing an invest. 
ment of over $130,000,000 and serving a population of 1,800,000. 

On the side, so to speak, he served on the city’s Recreation Com. 
mission for a number of years. He was also a member of the cele. 
brated Engineering Board of Review of the Sanitary District of 
Chicago, in 1924 and 1925. For several years, also, he held a com. 
mission as lieutenant colonel in the Corps of Engineers Reserye 
In a professional way he has been active in the Michigan Engineer. 
ing Society, the Detroit Engineering Society, and the American 
Water Works Association. Recently (1940) he was made an honor. 
ary member of the latter body 

As a Director of the Society from the Seventh District for the 
term 1923-1925, he took a keen interest in all his official duties 
It was his custom, after each quarterly meeting of the Board, to 
forward to members in his District a circular letter informing them 
of salient accomplishments. Besides being actively interested in his 
own Local Section, he made numerous official trips to other parts 
of his District. 

In building up an organization to design and construct the addi- 
tional water supply for Detroit, Mr. Fenkell put into practice many 
advanced ideas. One of these was to open the civil service exami 
nations to men from outside the city. As a result of his efforts 
examinations were held in some twenty cities throughout the 
country. Only those candidates whose ratings were sufficiently high 
were required to come to Detroit for oral examination and confer. 
ence. Not only did this method save considerable expense, but it 
undoubtedly accounted for the exceptionally fine staff of assistants 
which he secured. To promote cooperation and good feeling, he 
arranged for weekly luncheons with his key men, thus keeping 
everyone informed of progress and of mutual problems. Informal 
ity was the rule, and frequently officials of other city departments 
were guests. 

Largely as a result of his attitude, a fine tradition and esprit de 
corps were engendered. He was often heard to say that all relations 
between superiors and subordinates should be so conducted as t 
convince those concerned that their associations with the depart 
ment had been advantageous, both as individuals and as employees 
He had the reputation for accurately sizing up the capabilities of 
subordinates. Once having satisfied himself on this point, he al 
lowed them a free hand, with only sufficient supervision to insur 
the desired result. To this end, he took pains to be always acces 
sible for consultation and advice. 

In his social contacts, Mr. Fenkell always enters into the spirit 
of the occasion. At staff parties he did his share to make the 
gathering a success. Once at a Christmas party of employees he 
was solemnly presented with a bag of hay instead of smoking 
tobacco; he gravely accepted the gift with the remark that it was 
his favorite brand. He loves to entertain his friends at his farm 
outside Detroit. In this connection allusion should be made t 
his reputation for cooking a very palatable steak over an outdoor 
fire. 

Associations in Society work, particularly when he was Director, 
gave Mr. Fenkell a wide acquaintance. These engineers, together 
with a host of friends around Detroit, will join in felicitating him 
as he is invested with the highest honor in the profession. 


JOHN D. GALLOWAY 


TrRactnc his ancestry back to the Atlantic seaboard and to the 
stirring days before the Revolution, John D. Galloway claims the 
distinction of having been born in California—San Jose, to & 
exact, in 1869. Most of his important life work has been carried 
on in this vicinity—in nearby San Francisco. 

Left to his own resources at an early age, he acted as a telegrap! 
messenger in Virginia City, Nev., when it was the center of the 
great mining activity that followed the discovery and develop 
ment of the famous Comstock Lode. Under these surroundings 
one of his dominant characteristics, self reliance, early came to the 
fore. It has stood him in good stead. 
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technical education was gained, but not without some 
ial struggles, at Rose Polytechnic Institute, Terre Haute, 

There originated lifelong friendships with others who later 
ne leaders of the Society. He graduated with the class of 

We next find him engaged in railroad work in the Pacific 
Recalling these days he enjoys telling of a good turn re- 
ceived at the hands 
of John F. Stevens, 
Past-President and 
Honorary Member of 
the Society, when, 
without meeting him 
and through a con- 
solidation of railroad 
interests, Mr. Stevens 
released Mr. Gallo- 
way to what later 
proved to be better 
and more congenial 
employment. 

After ashort period 
in the Pacific North- 
west, Mr. Galloway 
returned to California 
and has ever since 
maintained his head- 
quarters in San Fran- 
cisco although his 
practice has often 
taken him far afield. 
As one of his con- 
temporaries, himself 
a past officer of the Society, recently said, ‘‘He has had a hand 
in almost every major engineering project in northern California 
during the past forty years.” 

Since 1900 he has been continuously in private practice. Follow- 
ing the San Francisco earthquake and fire, his firm designed and 
supervised the construction of many of the city’s important build- 
ings. In spite of the incessant demands of this busy period he found 
time to aid in revising the San Francisco Building Code, to assist 
in relief work, and to perform many other civic duties. 

In 1917 Mr. Galloway’s practice was rudely interrupted by 
World War No. 1. He became chairman of a temporary organiza- 
tion of about 750 engineers for the study of war work and for sup- 
plying information preparatory to army service. In November 
he was called to service and ordered to France. He served as 
Major of Engineers in G-2 Section of the General Staff at the head- 
quarters of the American Expeditionary Force at Chaumont. 
For this service he received a citation from General Pershing. He 
was discharged at Washington, D.C., in January 1919. 

His private practice has included many important buildings and 
bridge projects, power plants, irrigation works, and valuations. 
To mention but a few, there were the San Mateo Bridge project; 
the Stanislaus, Las Plumas, and Moccasin hydroelectric plants; the 
great Shasta Dam now being built; and the Coyote Dam of the 
Santa Clara Valley Water Conservation District. On the first com- 
mission for the location of the now famous San Francisco—Oakland 
Bay Bridge he was one of a distinguished group, serving with 
Robert Ridgway and A. N. Talbot, both Honorary Members of the 
Society, as well as with M. M. O’Shaughnessy, long city engineer 
of San Francisco. 

He has written a number of authoritative articles, especially for 
the Society. His paper on ‘‘Rockfill Dams”’ is receiving the Thomas 
Fitch Rowland Prize, and in that connection another item ap- 
pears in this issue covering further details of his engineering work. 
Mr. Galloway therefore presents the unusual picture of one who 
at the same Society meeting is receiving one of the Society prizes, 
customarily granted to much younger men, and honorary mem- 
bership, always awarded to the “elder statesmen” group. The 
dual honor is a significant tribute to the depth and catholicity of 
his interests. 

: \mong many important assignments that he has filled for the 
Society one stands out in bold relief, his chairmanship of the 
SO ty’s Earthquake Committee, which was instituted following 
‘he Japanese disaster of 1923. After years of study this committee 
produced a monumental report, which is still consulted for au- 
information on a wide variety of earthquake problems. 

a charter member and past-president of the San Francisco 


west. 
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Section, and has similarly served many other technical and social 
groups. He is a charter and life member of the Commonwealth 
Club of California, and a past-president of the board of directors 
of the California School of Mechanical Arts. San Francisco’s 
noted Bohemian Club, a group of professional and civic leaders, 
has learned to appreciate his ability, for he has frequently had 
charge of its summer retreat in the heart of the Redwood country, 
managing events that have become famous for their originality and 
convivial atmosphere. 

Outside of his professional practice, Mr. Galloway’s life has been 
richly filled with varied interests. He has a passionate fondness for 
historical research, particularly when it relates to the early develop- 
ment of the West such as the Pacific Railroads, the utilites which 
served the western mining regions, and early explorations in 
general. He has made a fine collection of rare prints. He and 
Mrs. Galloway also take much pleasure in gardening. Needless to 
say, their grandchildren always find a warm welcome in the Gallo- 
way home. 

With a capacity for genuine friendship, Mr. Galloway when oc- 
casion demands, can be a frank critic. Whatever the decision his 
logical mind leads him to take, he defends it strongly; he is no- 
body’s “‘yes man.”” This independence, combined with his kindli- 
ness and his gift of common sense, has made him greatly admired 
and beloved. His many friends in the San Francisco district and 
elsewhere will rejoice in the distinction that now comes to him in 
the form of honorary membership in the Society. 


FRANK G. JONAH 


IN PAST YEARS the Society has been privileged to include many 
foreign engineers in its roster of Honorary Members. But Frank 
G. Jonah cannot be put in this category—he has been for many 
years an American 
citizen. He was born 
in New Brunswick, 
Canada, in 1864, and 
received his educa- 
tion to and including 
high school at Monc- 
ton, New Brunswick. 
Thenceforth, his 
training was by pri- 
vate tuition and in- 
struction connected 
with his engineering 
experience. 

In accordance with 
the customs of the 
day and the locality, 
he became a “‘stu- 
dent” in the chief en- 
gineer’s office of the 
Intercolonial _Rail- 
way at Moncton. 
This road is now a 
part of the Canadian 
National Lines. In 
reality, his three-year 
term was an apprenticeship, following somewhat the accepted 
practice in England at that time. It brought him diversified ex- 
perience, as he fulfilled the duties of chainman, rodman, levelman, 
and transitman on surveys for branch lines. 

He is one of those who have never lost the love of railroading; 
it has been his life work. He progressed rapidly. In September 
1887 he became resident engineer in charge of construction of 
government railways in Nova Scotia. Transferring his residence 
to the United States, he settled in St. Louis, where he still makes his 
home. In 1890 he became assistant engineer on the St. Louis 
Merchants Bridge Terminal. There he came under the direction 
and tutelage of the chief engineer, the late Robert Moore, Past- 
President of the Society. This association lasted for eight years, 
four years in Mr. Moore’s office and four years representing him on 
the construction of lines in Illinois. It was an interesting period 
and yielded fruitful experience for the young man. That Mr. 
Jonah fully appreciated this is evidenced by the Society's memoir of 
Mr. Moore, of which he was a joint author. He must have had 
himself in mind when he mentioned ‘“‘many young men entering 
the profession, whose success is due in large measure to the 
inspiration of his [Moore’s] example and whose associations 
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with him will always remain among their most cherished recol- 
lections.”’ 

So it happened that, with this auspicious beginning in American 
railroading, he continued in this field. He has personally made the 
locations for nearly 2,000 miles of railway line and has been in 
charge of the construction of 1,000 miles. To enumerate all his 
connections would be superfluous. It should be mentioned, how- 
ever, that since 1901 he has been associated with only one line—the 
Frisco System. In January 1910 he became chief engineer of con- 
struction, and since 1913 has been chief engineer of the entire sys- 
tem, now comprising 5,300 miles. 

In the World War his record was notable. He was largely in- 
strumental in recruiting the 12th Engineers, a voluntary regiment 
of railroad workers organized in St. Louis. Going overseas with 
this regiment as major, he saw active service on the British front in 
Picardy from August to November 1917. The American Army 
then organized its own department of Light Railways and Roads, 
in which Major Jonah became Chief Engineer of the Light Rail- 
ways. In this position he had the good fortune to serve under 
General Jadwin, later Chief of Engineers, U.S. Army. It was 
under these circumstances that he planned most of the light rail- 
ways built by the American Army, rising to the rank of lieutenant 
colonel. He was honorably discharged in 1919. For his work in 
France he received a Headquarter Citation for ‘Exceptionally 
Meritorious and Conspicuous Services,” also a special letter of com- 
mendation from General Pershing. For the Headquarters Citation 
he was later awarded the medal of the Order of the Purple Heart 

In 1920 Colonel Jonah was honored by General Haller, the official 
representative of the Polish Government, by being awarded a di- 
ploma and medal for his services during and after the war. On re- 
turning from his service overseas, he immediately resumed his duties 
on the Frisco Railway as chief engineer. 

In his home city of St. Louis, Colonel Jonah has been very active 
in civic affairs. He has served on numerous honorary committees, 
such as those having to do with the Soldiers Memorial Building, the 
City Building Code, and a survey for a comprehensive terminal. 

Because of his achievements and his personal popularity, he has 
been prominent in many organizations. He holds charter member- 
ship in the American Railway Engineering Association and in the 
Society of American Military Engineers. Of the latter he was 
president in 1931. He was instrumental in stirring the St. Louis 
Section of the Society into renewed activity. In 1917 he served as 
president of the Engineers’ Club of St. Louis. A member of the 
Society since 1903, he was elected a Director in 1916, but resigned 
the following year on his departure for France. In 1933-1934, he 
gave splendid service as Vice-President from Zone III, including 
work on important committees of the Board of Direction. 

In the historical field, he is an authority on the life of Robert 
Burns and on his poems, and is a member of the Burns Club of St. 
Louis. A Shakespeare enthusiast also, he is on terms of familiarity 
with all the plays of this great author. Another interest is the 
history of transportation, on which he has done much research, 
from the time of primitive man down through the successive 
stages of drags, dugouts, and wheels to the perfection of modern 
transport. As a student of archeology, he has lectured on the 
Pyramids; he loves to explain how the gigantic 1,400-ton granite 
pieces were placed in position through the use of sand funnels. 

For recreation he has taken up golfing and tramping, and what 
with these activities and his wide circle of friends, he never lacks 
entertainment. By nature he is most sociable—a jovial host and a 
convivial companion. He enjoys a well-earned reputation as a 
story-teller. No one better than he knows and appreciates good 
food and its concomitants. To be entertained in his private car is 
a treat indeed 

A faithful attender of Society meetings, his ready smile and 
friendly greeting will be found wherever members gather. His 
room is always a center of good fellowship. Because of his ability, 
wisdom, and understanding of human nature, he enjoys to a rare 
degree the complete confidence of his superiors, the affectionate re- 
spect of his equals, and the loyalty of his subordinates. Colonel 
Jonah wil! be warmly welcomed into the distinguished group of Hon- 
orary Members. 


REGINALD H. THOMSON 


PERHAPS AS much as to any other living engineer, the Puget 
Sound region is indebted to Reginald H. Thomson. After a long, 
busy, and profitable practice in this area, he can look back on its 
development with great satisfaction 


Vou, 

So long has he been identified with engineering accomplishmen 
in this section that it seems he must have spent his whole life there 
On the contrary, he was born, brought up, and trained in the 
Hoosier State. Born in 1856 in Hanover, Ind., he remained there 
until his graduation in arts from Hanover College in 1877. (Later 
the college gave him a Ph.D. degree.) Then he “went west, 
where he has remained ever since. First he studied engineering 
and taught in California. From 1881 on, his work has been in the 
state of Washington. 

As early as 1884, Mr. Thomson became city surveyor of Seattle 
Two years later he 
entered the railroad 
field, first on work in 
the Cascade Moun- 
tains, then in Spo- ; 
kane, then on a pro- * 
jected line across the > 
Olympic Peninsula. 
For some years he 
was U.S. Deputy 
Mineral Surveyor, 
devoting his time to 
surveys, mining ex- 
aminations, and re- 
ports. 

In June 1892, with 
a recognized reputa- 
tion, he again entered 
the service of Seattle, 
this time as city en- 
gineer. For a period 
of almost twenty 
years this work ab- 
sorbed his energy 
and benefited from 
his vision. From a 
straggling railroad and seaport town, he saw Seattle grow into a 
great metropolis. And his was one of the prime efforts in that 
growth. Undoubtedly, it was the major work of his career 
At the turn of the century, the city found its development checked 
and hampered by the difficulties of local terrain, by steep hills 
that blocked important streets, and by deep ravines that lay 
along the course of needed thoroughfares. It took constant 
vision and imagination to foresee the benefits to accrue fron 
proper street grades. It took excavation of heroic proportion t 
accomplish this, the necessary cuts ranging from 4 to 140 ft in 
depth. It took regrading amounting to over 16 million cu yd of 
earth, which was placed on tidelands in the south part of the city 
raising and stabilizing the surface of several hundred acres of land 
and making it the most important manufacturing center of Puget 
Sound. More than this, it took boldness and courage to obtain 
cooperation from a none-too-willing city council, against the protests 
of anguished property owners who anticipated ruin from the heavy 
assessments entailed. 

This was spectacular work, but it was not his only work. Mr: 
Thomson introduced concrete walks and hard-surface pavements 
he took the lead in securing watershed land and designed and buil 
a system yielding a potential supply of 400 mgd of clear mountai: 
water. From Congress he helped secure funds for building the Sal 
mon Bay Locks controlling the Lake Washington Ship Canal; under 
his direction the Cedar Falls hydroelectric power plant was built 
On two separate occasions he spent months in Europe studying city 
growth and government. As a result he was instrumental in press 
ing through the state legislature laws authorizing the establish 
ment of the Port of Seattle. 

This matter of port development was one of Mr. Thomson's pe! 
projects. In order to further develop his ideas he resigned bi 
position as city engineer, to organize the port. This done, he turne 
it over to others and left Seattle temporarily to work under th 
cabinet of British Columbia, until the World War interrupted 
But he could not stay out of work developing his home city. From 
1916 to 1921 Mr. Thompson was a member of the City Counc 
again in 1930-1931 he was city engineer of Seattle. In th 
interim he did work in Alaska; he studied the railroad freigh 
situation in Seattle; he was consultant on the Rogue River Im 
gation Canal; he designed and built a new hydroelectric plant fe 
Eugene, Ore.; he was consultant at Bellingham, Wash., and 3 
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‘ountain Dam, consultant for the Lake Washington Fioating 
and for the foundations of the Tacoma Narrows Bridge. 
1c has not confined himself to strictly technical matters. 
been president of the Pacific Northwest Society of Civil 
ers. For ten years, 1905-1915, he was president of the 
{ managers of the University of Washington. He was di- 
of the Society for the term 1917-1919. 
king of the days of his active service, one of his long-time 
| employees called him a “workhorse.”” He was devoted to 
ty, and he demanded the same Icyalty and devotion from 

- subordinates. He had knowledge of details and he knew 

or from whom he could obtain whatever information he did 
imself possess. If he deemed an improvement to be to the 

+ interest of the city, ““R. H.” was for it with unchanging will 

esolution, shrewdly foreseeing opposition before it developed, 

1s much as possible forestalling it. Of him more than of any 
+ one man it can be said that he shaped and fashioned Seattle. 
\: the age of 84, R. H. Thomson is a hale, vigorous, active man. 
ro a youngster who observed to him how remarkably well pre- 
served both his physical and mental faculties were, he promptly 
replied: “And do you know why? Because I have always used 
‘hem.’ That same use of his faculties, fully and energetically, 
has been a notable characteristic all his life. Whatever he has 
done, he has done with complete interest and energy. 

If he ever takes time to look around him, it must be with deep 
satisfaction. His efforts, his struggles, are fully rewarded by the 
result. Seattle is a great and growing city, in generous measure 
due to his efforts. His new title of Honorary Member is only a 
token, although a significant one, of the esteem in which his fellow 
townsmen and his engineering associates hold him. 


Stress Specialties for Army Service 


By THIS TIMB, all of the Society’s Juniors and as many Corporate 
Members as have not attained their 36th birthday or who are not 
ilready in the armed services, will have been registered in accord- 
unce with the Selective Training and Service Act of 1940. The 
President has authorized the selection by July 1 of 1941, for a year 
of training and service, of a total of 925,000 of those who have regis- 
tered, and local draft boards now are making the required selections. 

Great care is being taken in the draft questionnaires and in the 
operation of the draft board to secure classifications of selectees so 
that they will be assigned to units where their experience, educa- 
tion, and training will be of greatest use to the government. It 
is important therefore that every civil engineer who is selected be 
sure to indicate his special qualifications and experience. 

Most of the engineers, draftsmen, designers, or surveyors selected 
by the draft will probably be assigned to the Corps of Engineers, 
whose many duties include bridging, railway construction, water 
supply, and other engineering specialties. Some will be needed 
in such other branches as the Ordnance Department, Signal Corps, 
and Quartermaster Corps. As General Schley has emphasized 
in his article, “Role of the Engineers in Warfare,” on page 15 of 
the present issue, the current organization of the army requires the 
use of engineer troops to a much greater extent than formerly. 

In accordance with a recent action of the Board of Direction, 
members of the Society who have volunteered or are selected to 
serve their country in non-commissioned grades of the armed 
forces of the nation will be eligible for exemption from the payment 
of Society dues for the period of national service. Each exemption 
must be requested on a form to be obtained from the Secretary. 


Valuable Earthquake Data Filed 


\ DETAILED report on earthquake action was filed some years 
ago in the Engineering Societies Library. This was prepared by 
the Society’s former earthquake committee, which worked for a 

er of years following the Japanese catastrophe of 1923. The 
committee has now added to this report a large file of supplemen- 
tary papers, gathered during the course of its extensive studies. 
most part it comprises a valuable group of Japanese reports 
id been held for reference by the committee’s chairman, J. 
1). Galloway, in San Francisco. The combined data, now avail- 
abl (he Engineering Societies Library, provide a fruitful source 
mation, engineering and historic. 
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Lincoln Bush, 1860-1940 


In the death of Lincoln Bush, Past-President and Honorary 
Member, which occurred on December 10, the Society loses one of 
its most distinguished and lovable members. If Colonel Bush had 
lived four days longer, he would have been 80 years old. His 
funeral in East Orange, where he made his home for many years, 
was attended by a number of present and former Society officers and 
members of the staff, the latter because he had worked with them 
for a period as temporary Secretary. 

Most of his work was in railroad and consulting engineering; but 
in the World War he was active in the Quartermaster Corps, where 
he gained the title of Colonel 
by which he was always 
known thereafter. 

After graduation in 1888 
from the University of IIli- 
nois, from which he subse- 
quently received an honorary 
doctorate of engineering, he 
was employed on various rail- 
road, bridge, and construc- 
tion projects until he was 
called East in 1899 by the 
Delaware, Lackawanna & 
Western Railroad. Shortly 
afterwards he became chief 
engineer, which position he 
held for six years. From 
1909 on he maintained a suc- 
cessful consulting and con- 
tracting engineering practice. 
He was inventor of the Bush 
train shed, widely used by 
railroads in this country and abroad. During the war, Colonel 
Bush was responsible for the design and operation of seven terminal 
ports on the Atlantic and the Gulf of Mexico, the total value of the 
work under his charge being over $200,000,000. 

Beginning in 1912, he was active in the affairs of the Society. 
He had the unprecedented distinction of holding every elective 
office—he was successively Director, Vice-President, and President; 
he also acted as Treasurer for one or more terms and, upon the death 
of Secretary John H. Dunlap, he served unofficially as Secretary 
for afew months. In the financial affairs of the Society he was a 
tower of strength, frequently being referred to lovingly as ‘“‘The 
Watch-Dog of the Treasury.” As chairman of the Committee on 
the 57th Street Property, he was of tremendous help in the negotia- 
tions leading up to its successful rental at a figure which, 
since 1926, has made possible many developments within the 
Society. 

Colonel Bush’s unending labors for the Society, his great success 
in all that he undertook, his fine character, and his friendly person- 
ality made him an outstanding figure, not only as President but as 
Honorary Member. No one of his generation gave more gener- 
ously or more effectively to promote the best interest of engineers 
and of the Society. 


LINCOLN Busn, 1860-1940 


Horizontal Control Surveys Featured 
in New Society Manual 


PLACED in the mail during December, Manual of Engineering 
Practice No. 20, prepared by the Committee on Control Surveys of 
the Society’s Surveying and Mapping Division, should have already 
reached most of the membership. 

Under the title, “Horizontal Control Surveys to Supplement the 
Fundamental Net,’’ the committee has emphasized ways and 
means of facilitating the tie-in of local surveys with the nation- 
wide triangulation net. In 1933, the U.S. Coast and Geodetic 
Survey published tables for State Systems of Plane Coordinates, 
and the subsequent establishment of hundreds of traverse stations 
throughout the United States has made geodetic control available 
for general use for the first time. More such stations are needed; 
and the agencies of federal, state, county, and municipal govern- 
ments; engineers and officials of private land corporations; private 
engineers and private land surveyors are all engaged in the work. 


$4 


62 Civit ENGINEERING for January 1041 


The manual is designed to introduce the method of expanding the 
fundamental net to persons not intimately familiar with the pro- 
cedure. It covers all the operations and information and should 
provide a complete handbook for establishing traverse. 

The number of supplementary references required to explain all 
the field operations has been reduced to four instead of the previous 
complicated and overlapping list 

The manual was formally adopted by the Board of Direction on 


Vou, 


December 4, 1939. It has been reviewed and revised by specia! ists 
of the U.S. Coast and Geodetic Survey and others and represents 
the best composite opinion of the most eminent geodetic engincers 
in the country. During the preparation of the manual, the mem. 
bers of the committee were: Philip Kissam, Assoc. M. Am. Soc 
C.E., chairman; E. A. Bayley, H. W. Hemple, R. H. Randall, J 
G. Staack, R. L. Sumwalt, and C. J. Tilden, Members Am. Soc 
C.E.; and O. de La V. Keese, Assoc. M. Am. Soc. C.E. (in 1939 


Life Memberships Awarded to 177 


Dur nc the last twelve months 177 members of the Society were 
less than 7 years old and had completed 35 years of corporate 
activity, or had completed their 25th year of corporate participa- 
tion in Society activities and were 70 or more years of age. This 
period of service it is the Society’s custom to recognize by the 
award of a certificate of life membership which carries with it the 
remission of all further payment of dues. The presentation of these 
certificates to attest the change in status was begun in 1938 

Many of the recipients, in acknowledging the Secretary's letter 
acquainting them of their new status, admit surprise that the years 
can so outrun their real ages, but all find occasion for enthusiastic 
pride in their long association. According to one, “I have always 
considered it a great privilege to be a member of the foremost 
Society in the country and have always found it to be a great help 
to me, with its high aims for the advancement of engineering, and 


the good of the country at large. With best wishes for its cop. 
tinued success...”" Another writes, “I feel honored by this dis- 
tinction and shall always strive to uphold the honor of the Society,” 
A little ruefully, a third recipient expresses appreciation not yp 
mixed with regret: ‘Gratification and pleasure at being remem. 
bered ... in such a handsome way was naturally my first reaction 
Professional pride in having contributed to the profession I love 
through its foremost voluntary membership organization came to 
mind next; and then inevitably followed the realization that a cer. 
tificate of the kind presented is almost like a ticket permitting the 
holder to travel to the far beyond ... and that ... a back seat js 
kept vacant for him.” 

Many of the Local Sections have adopted the custom of present. 
ing these certificates with a special ceremony at a Local Section 
meeting. Where no such programs are planned, the certificates are 
mailed direct from Society Headquarters. Members who have 
received the distinction effective January 1, 1941, are listed in the 
accompanying table. 


Members Exempt JAN. 1, 1941 


Dodge, James Lynn 

Dodge, Samuel Douglass 
Doten, Leonard Smith 
Doyle, John Stephen 

Duis, Frederick Bernhardt 
Dunham, William Robert, Jr. 
Dunn, Gano 

Elrod, Henry Exall 

Falter, Philip Henry 
Farnham, Robert 

Firth, Elmer Wallace 

Fox, John Angell 

French, Mansfield Joseph 
Goodman, Joseph 

Gordon, Fred Force 
Greensfelder, Albert Preston 
Haehl, Harry Lewis 

Hall, Martin Welch 

Haring, Alexander 
Harshbarger, Elmer Dwight 
Heckle, George Rogers 
Hench, Norman MacPherson 
Henderson, Adelbert Andrew 
Hepburn, Frederick Taylor 
Herrmann, Frederick Charles 
Hesse, Fred 

Hewitt, George 

Hoad, William Christian 
Hogue, Chester James 

Holt, Lester Morton 
Holtzman, Stephen Ford 
Hood, John Mifflin, Jr. 
Hurlbut, Charles Chase 
Hyde, Howard Elmer 
Insley, William Henry 
Jubb, Sherman Augustus 
Judell, Adolph 

Kabashima, Masayoshi 
Kanary, Mark Henry 

King, Everett Edgar 
Kirkham, John Edward 
Kirtland, Elmour Fitch 
Kolb, Henry Jacob 

Latey, Harry Nelson 


Aikenhead, James Ray 
Alexander, Henry James 
Alexander, Robert Lee 
Archer, Augustus Rowley 
Backes, William James 
Ballou, Henry Welcome 
Barlow, DeWitt Dukes 
Bartlett, Henry Emmett 
Beal, George Safford 
Bedford, Thomas Archibald 
Berg, John 

Billings, Asa White Kenney 
Binckley, George Sydney 
Bissell, Clinton Talcott 
Blackwell, Paul Alexander 
Blickle, Herman Renner 
Blossom, Francis 

Booz, Horace Corey 
Breneman, Paul Bruce 
Briggs, Harry Alson 
Brooke, George Doswell 
Brooks, Miles Elijah 
Brown, Paul Goodwin 
Buehler, Walter 

Burgess, Philip 

Burgoyne, John Henry 
Bush, Philip 
Butterfield, Herbert Mitchell 
Carson, John 

Class, Charles Frank 
Conard, William Roberts 
Conrad, Lowell Edwin 
Conzelman, John Edward 
Corey, Ray Howard 
Coulson, Benjamin LeFevre 
Craig, George Washington 
Cryder, Howard Michael 
DeBerard, Wilford Wiilis 
DeGraff, Harry Westbrook 
Dempster, Osborne Joel 
Dencer, Frederick William 
Derrick, Guy Hamilton 
DeYoung, Isaac 

Diamant, Arthur Herbert 
Dilks, Lorenzo Carlisle 


Schade, Charles George 
Schermerhorn, Richard, Jr. 
Shackelford, William James 
Shaw, Arthur Monroe 
Shaw, Walter Adam 
Shedd, George Garnett 
Sherman, Edward Clayton 
Shryock, Joseph Grundy 
Skinner, Fenwick Fenton 
Smith, Howard Everett 
Smith, John Herman 
Smith, Robert Colfax 
Snyder, Charles Herman Francis 
Soper, Ellis Clark 
Sparhawk, George Francis 
Stengel, Carl Henry 
Stephenson, Frank Henry 
Stilson, Jay Alvord 

Stone, Willard Wilberforce 
Sudriers, Victor Boureau 
Sundstrom, Alfred Yngve 
Swezey, Edwin Charles 
Talbert, Charles Mason 
Terry, Alfred Howe 
Thayer, Horace Richmond 
Thorn, Columbus William 
Thuringer, Charles 
Tucker, Edward Austin 
Turner, Henry Chandlee 


Lawson, Lawrence Milton 
Lee, Elsworth Mortimer 
Lee, Robert Hileman 
Lindau, Alfred Emanuel 
Maclay, Edgar Gleim 
Manley, Laurence Bradford 
Meads, Charles 
Melick, Neal Albert 
Minniss, George Stewart 
Monniche, Tollef Bache 
Montzheimer, Arthur 
Moore, Egbert Jessup 
Morse, Charles Francis 
Moyer, Albert 
Mueser, William 
Muller, Leslie 
Murray, John Francis 
Nial, William Augustine 
Nimmo, James Vallence 
Northrop, Albert Allen 
Orcutt, William Warren 
Orr, John 
Palmer, Marshall Barker 
Parker, Orlando Kenton 
Pawling, George Franklin 
Peck, Ermon Miland 
Pierce, Frederic Emery 
Polk, Armour Cantrell 
Prentice, William Hendry, Jr. 
Price, Paul Leon Vance, Alexander Milton 
Priest, Benson Bulkeley von Piontkowski, Edgar Stanis- 
Pullar, William Murray laus 
Randolph, John Hampden, Jr. Walker, Edward Lloyd 
Reed, Paul Lyon Waller, Percy 
Reedy, Oliver Thomas Walling, Victor Roy 
Ridgway, Arthur Osbourne Ward, Thomas Robert John 
Ripley, John Wesley Wells, George Miller 
Robbins, Arthur Graham Whitman, Ezra Bailey 
Robbins, Dana Watkins Whitney, Alfred Rutgers 
Robinson, George Loomis Whitson, Abraham Underhill 
Rockwell, William Lincoln Whitted, Levi Romulus 
Rodriguez, Arturo Whittemore, Joseph Ogier 
Ryder, Ely Morgan Talcott Wilhelm, Jerome Frederick 
Savage, Seward Merrill Winslow, Arthur Ellsworth 
Yates, Joseph Johnson 
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Eddies from the Wake of the 


Freeman Scholar 


.ywoop G. Dewey, the Society’s Freeman Traveler for 1940— 
is confining his visits to laboratories of the United States in 
-dance with the terms of this year’s award. He writes of 
sus hydraulic developments as he goes along. We quote from 
urrent reports in part: 
rhe lowa Institute of Hydraulics, in cooperation with various 
rnment agencies, is concentrating on the study of fluid tur- 
nee, the sedimentation of streams, and a correlation of these 
An attempt is being made to develop an analytical solution 
the many problems met in determining suspended sediment 
ncentration.”’ 

\t the St. Anthony Falls Hydraulic Laboratory of the Univer- 
ity of Minnesota, ‘“‘“much work has been done and is being con- 
‘inued on bed-load movement at the confluence of rivers and in 
iver contraction works. Another problem of considerable im- 
yortance and one only recently recognized is that of high-velocity 
flow in open channels. The results of this study will have an im- 
portant practical value in relation to the design of spillways and 
tilling pools.” 

[he laboratory at the University of Wisconsin is studying tank 
truck hydraulic systems to permit faster unloading. ‘To accom- 
plish this a careful study has been made of the losses in pipes, 
meters, valves and fittings used for fuel oils, gasoline, cleaning 
fluid, and water. Problems completed include a study of weir 
coefficients for flow of water and oil, and a study of water-hammer 
in small pipes.” 

At the University of Illinois, ““One research project of consider- 
able interest involves a study of turbulent flow through annular 
tubes. Its purposes are to investigate the velocity distribution to 
see if it has a linear characteristic when plotted semi-logarithmi- 
cally, and to observe the losses due to friction. At present the 
main apparatus consists of a long section of 2-in. pipe placed con- 
centrically in a 6-in. pipe, with pitot tubes inserted into the an- 
nular space.” 

Particular attention is being paid to cavitation problems at the 
Carnegie Institute of Technology. ‘At present, cavitation studies 
are being made on baffle piers placed at the toe of adam. Usually 
baffle piers are not placed in high-velocity flow because of the fear 
that cavitation erosion will occur. This study, therefore, will at- 
tempt to design either a baffle pier free from cavitation or one which 
will be protected from cavitation effects. If the project is success- 
ful, large savings can be made in the design of stilling pools by re- 
ducing their length and depth through the use of baffle piers.”’ 

Tests on venturi meter coefficients are continuing at the Univer- 
sity of Pennsylvania. ‘‘In the study to determine the effect of in- 
stallation, the venturi meter is placed at varying distances from re- 
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ducers, elbows, valves, etc. It is also placed in bends which are 
in either horizontal or vertical planes. From the results it is pos- 
sible to determine the best position of the venturi meter for produc- 
ing a flat coefficient curve over most of the range of operation. 
One phase of the effect of installation is particularly interesting. 
When coefficients were plotted against the Reynolds’ number, the 
dispersion was unsatisfactory, particularly in the lower values. It 
was finally discovered that the effect of dmbient temperatures on 
the coefficients was appreciable. Accordingly tests were made 
with insulated meters with the result that practically no dispersion 
was found for lower values of the Reynolds’ number.” 


Annual Meeting of the Engineering 
Foundation 


AT THE annual meeting of the Engineering Foundation, recently 
held, the following officers were reelected: O. E. Buckley, presi- 
dent of the Bell Telephone Laboratories in New York, chair- 
man; F. F. Colcord, vice-president of the U.S. Smelting Refining 
and Mining Company of New York, vice-chairman; Otis E. 
Hovey, M. Am. Soc. C.E., director; and John H. R. Arms, secre- 
tary. 

The executive committee is headed by Dr. Buckley as chairman; 
other members are Mr. Colcord; Kenneth H. Condit, dean of the 
School of Engineering at Princeton University; A. L. J. Queneau, 
metallurgist of the U.S. Steel Corporation, New York; Joel D. 
Justin, M. Am. Soc. C.E., consulting engineer of Philadelphia, and 
Mr. Arms, secretary. 

Reelected to the Foundation’s Research Procedure Committee 
were the following: H. E. Wessman, M. Am. Soc. C.E., professor 
of structural engineering at New York University; Sam Tour, of 
Lucius Pitkin, Inc., New York; W. H. Fulweiler, Assoc. M. Am. 
Soc, C.E., consulting engineer of Philadelphia; L. W. Chubb, di- 
rector of research of the Westinghouse Electric and Manufacturing 
Company, East Pittsburgh; E. M. T. Ryder, M. Am. Soc. C.E., 
way engineer, Third Avenue Railway System, New York; Dean 
Condit, chairman; and Dr. Buckley. 

Twenty-four researches were endorsed by the Engineering Foun- 
dation Board for continued support by grants during its fiscal year 
1940-1941. These include investigations in the fields of civil, 
mining and metallurgical, mechanical, and electrical engineering, 
covering various problems of soil mechanics and foundations, hy- 
draulics, alloys of iron, and friction and creep of metals; critical- 
pressure steam boilers, fluid meters, cottonseed processing, cold 
rolling steel; paper insulation and insulating oils and cable satu- 
rants; welding; and plastic flow of concrete. Professional develop- 
ment of the engineer also received the recognition of the board by a 
grant toward the work of the Engineers’ Council for Professional 
Development. 


or STATICALLY INDETERMINATE StRUC- 
TURES BY SUCCESSIVE APPROXIMATIONS 
By O. T. Voodhigula, Jun. Am. Soc. C.E. 
A useful and time-saving method that should contribute to 
a better understanding of the structure. 


Dynamic Stress ANALYSIS OF RAILWAY BRIDGES 
By R. K. Bernhard, M. Am. Soe. C.E. 


A simplified method of using nomographs to determine 
stresses due to dynamic impact. 


LABORATORY INVESTIGATIONS, SOILS AT FLUSH- 
ING Meapows Park 
By Donald M. Burmister, Assoc. M. Am. Soc. C.E. 
Points a way to the correlation of test results for very weak 
soils. 


CONCRETE IN SEAWATER: A ReEvisepD VIEW- 


POINT NEEDED 
By Homer M. Hadley, Assoc. M. Am. Soc. C.E. 


Forecast for January ‘‘Proceedings”’ 


No evidence is found of seawater (sulfate of magnesium) 
atiack and therefore special precautions against it are 
needless. 


HypDRAULICS OF SPRINKLING SYSTEMS FOR [RRI- 
GATION 
By J. E. Christiansen, Assoc. M. Am. Soc. CL. 
A study to determine the characteristics of rotating sprink- 
lers and sprinkler lines. 
EXPERIENCES IN OPERATING A LARGE CHEMICAL 
TREATMENT PLANT 
By George J. Schroepfer, Assoc. M. Am. Soc. CE. 
Analysis of complete operating data covering a two-year 
period at the Minneapolis-St. Paul Sewage Plant. 
FraMes WitHout DraGconats (THE 
VIERENDEEL Truss) | 


RIGID 


By Louis Baes 
Analysis simplified by the fact that the points of contra- 
flexure occur at the midpoints of vertical members. 
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Construction Engineering Prize 
to Russell G. Cone 


As announced in the November issue of Crvit ENGINEERING, the 
Construction Engineering Prize for 1940 is to be awarded to Russell 
G. Cone, M. Am. Soc. C.E., for his paper, ‘Field Practice with 
Special Reference to Golden Gate Bridge,”’ in the July number of 
Civit ENGINEERING 

This is the second award of the Construction Engineering Prize, 
the first having been made last year. Following the regular proce- 
dure, presentation of the 
prize will take place at the 
Society’s Annual Meeting 
in January. The prize was 
established in 1939 through 
the generosity of A. P 
Greensfelder, M. Am. Soc. 
C.E., and may be given an- 
nually for the best original 
scientific or educational 
paper on construction pub 
lished in Crvit ENGINEER 
ING. It is the only prize 
specifically limited to ma- 
terial appearing in that 
publication. The award is 
made on recommendation 
of the Executive Commit- 
tee of the Construction 
Division, followed by ap- 
proval of the Board of Russeit G. Cone 


Direction. 

Much of Mr. Cone’s professional experience has been acquired in 
the field of bridge engineering. In 1922—after service overseas as 
sergeant with the 149th Field Artillery—he was appointed junior 
engineer on the construction of the Philadelphia~Camden Bridge 
Later he was promoted to assistant engineer and, finally, resident 
engineer in charge of construction of the main bridge section. From 
1927 to 1929 he was resident engineer on the construction of the 
Ambassador Bridge at Detroit; from 1929 to 1933 general manager 
of the Tacony-Palmyra Bridge at Philadelphia; and from 1933 to 
1937 resident engineer on the construction of the Golden Gate 
Bridge at San Francisco. In the latter year he succeeded Joseph 
B. Strauss as engineer for the Golden Gate Bridge and Highway Dis- 
trict and is uow serving in that capacity. Recently Mr. Cone was 
appointed a member of the Board of Investigation of the Tacoma 
Narrows Bridge by the Washington State Toll Bridge Authority. 


Civilian Protection Activities Outlined 
Appointments to Society Committees Announced 


AFTER THOROUGH sTuDY and following coordinating conferences 
with representatives of the War Department, the Society’s Com- 
mittee on Civilian Protection, headed by Chairman Walter D. 
Binger and Vice-Chairman and Contact Member Ernest P. Good- 
rich, has formulated a working basis for procedure. Executive 
members have been appointed to direct the work in each of five 
categories of defense studies 

The committee has characterized the scope of its activities and 
distributed assignments in the following way: 

Structures—Joun I. Parcet (St. Louis, Mo.). Design and con- 
struction of bomb shelters; investigation of skyscrapers and 
other types of buildings as protection against splinters and 
bombing; protection of major bridges and tunnels. 

Transportation—Cuar_es B. Breep (Boston, Mass.). (a) 
Highway Allocation: Secondary road systems to supplement 
military roads; study of standard methods of strengthening 
small highway bridges of different types; specific studies by 
districts. (+5) Water Transportation: Study of means far 
temporary repairs to docks and waterfront bulkheads of differ- 
ent types; emergency methods for making waterfront struc- 
tures more fire resistant. (c) Railways: Liaison with rail- 
ways in perfecting emergency transportation methods. 

Sanitation and Public Health—Samue A. Greevey (Chicago, 
Tll.). (a) Sanitation: Water supply; sewage treatment; 
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refuse removal; passive protection against external en: ny 
action; general plans for perfecting grid systems of sewerage 
and water piping; plans for home incineration in ordin ary 
boilers. (6) Public Health: Cooperation with public health 
agencies on prevention of communicable and water-born dis. 
eases resulting from population dislocations and concentra. 
tions. 

Disaster Control, Sabotage, Camouflage—A.LeEN J. Saviite 
(Richmond, Va.) The protection of all the above agains 
internal enemy action; the combination with all the others on 
the movement of populations and the preparation of specifica. 
tions for this; information for police and other protective 
agencies on what to protect; general interpreter, for the 
civilians, of the engineers’ findings. 

Power—Purmiep Sporn (New York, N.Y.) Passive protection 
of power generating plants, transformer stations, and trans. 
mission lines against external enemy action. General plans 
for perfecting grid systems. Plans for emergency light and 
power generation by local emergency units. 


Brooklyn Polytechnic Student Chapter 
Enjoys Hospitality of Rensselaer 
roup 


In connection with its three-day inspection trip to points of 
civil engineering interest in the Hudson River valley, the Student 
Chapter at Brooklyn Polytechnic Institute was entertained at an 
informal get-together with members of the Chapter at Rensselaer 
Polytechnic Institute. The meeting was arranged by the R.P_] 
men when it was learned the Brooklyn group was traveling that 
way 

A brief smoker in the Rensselaer club rooms was followed by an 
inspection of the soil mechanics, sanitary, and photogrammetric 
laboratories. Discussions were continued until late in the evening. 
Other interesting features of the trip included visits to the Bronx- 
Whitestone Bridge, the Albany filtration plant, stream gaging 
stations of the U.S. Geological Survey, and the federal lock and 
dam at Troy. 

Student Chapters everywhere are urged to explore the possibili- 
ties of joint meetings during trips of this kind. Host groups will 
nearly always be found eager to cooperate if they can be notified 
far enough in advance. 


Appointments of Society Representatives 


Artuur E. Gorman, M. Am. Soc. C.E., has been appointed to 
represent the Society on the Advisory Committee in charge of 
the revision of the present Treasury Department Drinking Water 
Standards for drinking and culinary water supplied by interstate 
carriers. 

Joun P. HoGan, President Am. Soc. C.E.; H. Fow.er 
President-elect Am. Soc. C.E.; Jomn C. Hoyt and Carton $ 
Proctor, Members Am. Soc. C.E.; and Georcse T. SEABURY, 
Secretary Am. Soc. C.E., have been appointed to represent the 
Society on the Construction League of the United States for 1941 

ArTHUR N. Tabor, Past-President Am. Soc. C.E., represented the 
Society at the dedication of the State Natural Resources Building 
at the University of Illinois on November 15. 


Society Notes 


Some of our authors who contend that editors exist for the sole 
purpose of making doormats of their manuscripts will be gratified 
to learn that this was almost exactly the fate of one paper. It was 
found, about eight weeks after it had been sent out, under a re- 
viewer's doormat where it had been carefully placed by the postman 
on a ‘“‘weathery” day. 

@ 

Tue Georgia Seciion News has instituted a “Bellup”’ poll in keep- 
ing with trends in national politics. Asa consequence, its Novem 
ber 12 issue predicted the election of Hal H. Hale as president, 
William A. Spell as vice-president, and George A. Belden as state 
vice-president. The incumbent candidate for secretary-treasure’, 
F. M. Bell, offered to concede the election of any competitor for 
that office who could be persuaded to run. 
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Lists of Professional Men Available 


‘he past several months, the National Committee on Con- 
yn Preparedness, working through the Local Sections of the 
c y, has been engaged in the preparation of a list in each com- 
y of the engineers, draftsmen, designers, and others who are 
ble for employment on the construction preparedness pro- 
There follows a record of the names and addresses of the 
jians of the several lists. Government agencies, engineering 
and contractors who are seeking the services of professional 
nnel to augment their staffs, should consult the custodian 
i nearest to their project. Engineers who are available for- 
service should make their qualifications known to the custo- 
named nearest to their residence. 


\: anaMa—Birmingham, L. L. Rhudy, Mgr., Alabama State 
Employment Service, 200 Phoenix Bldg. 


Arizona—Phoenix, Vic H. Housholder, Pres., Arizona Section, 
Am. Soc. C.E., 336 E. Palm Lane. 


ArxansasS—Little Rock, Harry W. Wright, State Highway Dept. 


Catrrornta—Los Angeles, Don H. McCreery, Chm., Employ- 
ment Committee, Los Angeles Section, Am. Soc. C.E., 1708 W. 
8th St. Sacramento, Theodore Neuman, Secy., Sacramento Sec- 
tion, Am. Soc C.E., 1964 Bidwell Way. San Diego, C. W. Capwell, 
Secy., San Diego Section, Am. Soc. C.E., 255 Sea Vale St., Chula. 

Vista. San Francisco, Newton D. Cook, Mgr., Engineering 
Societies Personnel Service, 57 Post St. 


Cotorapo—Denver, Charles M. Lightburn, Room 525 Cooper 
Bldg 


Connecticut—Hartford, W. A. D. Wurts, Pres., Connecticut 
Section, Am. Soc. C.E., 550 Main St. 


District oF CotumBia— Washington, Nathan C. Grover, 2223 
North Interior Bldg. 


FLorripa—Jacksonville, Chas. F. Lovan, Secy., Florida Section, 
Am. Soc. C.E., 111 W. Ashley St. Miami, Leroy S. Edwards, 
Secy., Miami Section, Am. Soc. C.E., 6812 Biscayne Blvd. Talla- 
hassee, Herbert D. Mendenhall, Secy., Fla. Eng. Soc., 814 W. Jef- 


ferson St. 


Grorcia—Atlanta, Hal H. Hale, Pres., Georgia Section, Am. Soc. 
C.E., 917 Hurt Bldg. 

ILLinois—Chicago, Craig P. Hazelet, Secy., Illinois Section, Am. 
Soc. C.E., 58 W. Jackson Blvd.; Thomas Wilson, Mgr., Eng. Soc. 
Personnel Service, 211 W. Wacker Drive. Urbana, Harold E. Bab- 
bitt, Secy., Ill. Soc. of Engrs., 204 Eng. Hall; Henry P. Evans, 
Secy., Central Ill. Section, Am. Soc. C.E., 417 Eng. Hall. 


ndiana polis, C. S. Hadden, Secy., Indiana Engineer- 
ing Council, 511 Occidental Bldg. 


lowa—Des Moines, L. L. Flint, Managing Director, Professional 
Div., lowa Eng. Soc., 517 Old Colony Bldg. 

Kansas—Topeka, Geo. W. Lamb, Secy., Kansas Section, Am. 
Soc. C.E., 1297 MacVicar. 

Loutstana—New Orleans, V. J. Bedell, Secy., Louisiana Section, 
Am. Soc. C.E., 5th Floor, Municipal Bldg. 


MarYLAND—Baltimore, Gustav Requardt, Engineers’ Club, 6 
West Fayette St. 


Massacuusetts—Boston, Geo. Gilmore, Exec. Dir., Emergency 
Planning and Research Bureau, Inc., 4 Park St. 


MicniGan—Detroit, Ben W. Beyer, 1347 Book Bldg.; Louis E, 
Williams, Mgr. Eng. Soc. Personnel Service, 272 Hotel Statler. 


Mrinnesota—.St. Paul, Miss Katherine A. Feucht, Secy., Minn. 
Federation of Architectural and Engineering Societies, 819 Guard- 
ian Bldg. 

Mississipp1— Vicksburg, Norman R. Moore, U.S. Engr. Office. 


Missour!—Rolla, H. C. Beckman, Pres., Mid-Missouri Section, 
Am. Soc. C.E., 208 E. 12th St. St. Louis, C. W. S. Sammelman, 
Secy., Engineers’ Club, 4359 Lindell St. 


NEBRASKA—Lincoln, J. P. Colbert, Secy., Nebraska Eng. So- 
ciety, Univ. of Nebraska. 


New Yorx—Buffalo, Nelson Stone, Pres., Buffalo Section, Am. 
Soc. C.E., 63 Ruskin Rd., Eggertsville. Jthaca, John E. Perry, 
Secy., Ithaca Section, Am. Soc. C.E., 952 East State St. New York, 
Alfred H. Meyer, Exec. Secy., and Walter V. Brown, Mgr., Engi- 
neering Societies Personnel Service, 29 West 39th St. Rochester, 
Albert R. Reilly, 13 S. Fitzhugh St. Troy, G. Reed Shaw, Secy., 
Mohawk-Hudson Section, Am. Soc. C.E., R.F.D. 4. 


Norta Caro.ina—Raleigh, Prof. C. L. Mann, State College 
Station. 


Onto—Cleveland, J. H. Anderson, Pres., Cleveland Section, Am. 
Soc. C.E., 18127 W. Clifton Rd., Lakewood. Columbus, Claude 
Allen Porter Turner, 22 East Gay St., Room 888. Dayton, J. J. 
Chamberlain, Jr., Pres., Dayton Section, Am. Soc. C.E., 102 W. 
Norman Ave. 


Ox _anoma—Oklahoma City, D. L. Wilson, Pres., Oklahoma Sec- 
tion, Am. Soc. C.E., 2700 N.W. 13th St. 


Orecon—Portland, Norbert Leupold, Secy., Oregon Section, 
Am. Soc. C.E., 500 Pittock Block. 


PENNSYLVANIA—Bethlehem, M. O. Fuller, Secy., Lehigh Valley 
Section, Am. Soc. C.E., Room 201 Packer Hall, Lehigh Univ. 
Philadelphia, Technical Service Committee, Engineers’ Club, 1317 
Spruce St. Pittsburgh, K. F. Treschow, Secy., Engrs. Soc. of 
Western Pa., Wm. Penn Hotel. 


Ruope IsLanp—Providence, J. D. Eldert, 271 Washington St. 
(Machine Parts Corp.) 


Soutn Caro_tina—Columbia, Albert E. Johnson, Secy., S. C. 
Section, Am. Soc. C.E., 119 U.S. Court House. 


TENNESSEE—Knoxville, E. B. Rhegness, Dist. Mgr., Tenn. 
State Employment Service. Memphis, E. F. Bespalow, Box 2057, 
DeSoto Station. Nashville, L. R. Currey, Pres., Nashville Section, 
Am. Soc. C.E., 926 Third National Bank Bldg. Chattanooga, 
Henry S. Bloker, Mgr., Chattanooga Office, Tenn. Employment 
Service, 123 East Ninth St. 


Texas—Houston, R. M. Hutchison, Pres., Houston Engineers 
Club, 2615 Fannin St. 

Vircinta—Richmond, P. A. Rice, Secy., Virginia Section, Am. 
Soc. C.E., 402 Broad St. Station. 


Undisturbed Soil Sampling Is Subject 
of Committee Report 


[us Committee on Sampling and Testing of the Soil Mechanics 
foundations Division of the Society has delivered to The 
Engineering Foundation the remaining copies of the report by its 
Research Engineer, M. Juul Hvorslev, Assoc. M. Am. Soc. C.E., on 

he Present Status of the Art of Obtaining Undisturbed Samples of 
01 Although designated as a preliminary draft, it is probably 
the only report that the committee will issue on this general subject. 

Comprising 88 pages with 83 figures, the report gives compre- 
hensiv. data on current methods and equipment for the sampling 


of soils. There is included a brief review of the general methods 
of soil exploration in use and an analytical discussion of the charac- 
ter and influence of the various types of disturbance to soil samples, 
and of the problems encountered in securing such samples with a 
minimum of disturbance. 

The Engineering Foundation is the financial sponsor of this proj- 
ect for the development of better sampling methods and equip- 
ment. After the completion of the investigations now under way, 
a final report, containing recommended procedures and equipment 
for the various conditions encountered in actual foundation investi- 
gations, will be prepared. Copies of the current report may be 
obtained from The Engineering Foundation, 29 West 39th Street, 
New York City, at the price of $3.00 each. 
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News of Local Sections 


Scheduled Meetings 


CLEVELAND Section--Annual meeting on January 6 

Dayton Section—Luncheon meeting at the Engineers Club on 
January 20, at 12:15 p.m 

District or Co_tumBia Secrion-——Annual dinner meeting at the 
Washington Hotel, Washington, on January 24. 

ILtinors Secrion—Dinner meetings of the Junior Section at 
the Central VY.M.C.A. (19 South La Salle Street) on January 13 
and January 27, at 6 p.m 

INDIANA SEcTION—— Dinner meeting at Hurty Hall, Indiana State 
Board of Health Building, on January 10, at 6:15 p.m 

lowa Secrion-——Joint smoker with the Iowa State College Stu- 
dent Chapter at the Memorial Union, Iowa State College, on Janu- 
ary 15, at 7:30 p.m 

Los ANGELES Secrion—-Dinner meeting at the University Club 
on January 8, at 6:30 p.m 

LouIsIANA Section—Technical meeting at the St. Charles 
Hotel in New Orleans on January 10 at 10 a.m. (held in con- 
junction with annual convention of the Louisiana Engineering So- 
ciety). Annual meeting at 508 Millamdon Street on January 17. 

METROPOLITAN SecTION—Technical meeting in the Engineering 
Societies Building in New York City on January 8, at 8 p.m 

Miami Section—Dinner meeting at the Alcazar Hotel on Janu- 
ary 2, at 7 p.m. (visiting members cordially invited). 

MicHiIGAN Secrion—Dinner meeting at the Michigan Union, 
Ann Arbor, on January 24, at 6:30 p.m. 

Monsawk-Hupson Secrion—Evening meeting followed by 
buffet supper at the Rensselaer Union Club House, Rensselaer 
Poytechnic Institute, Troy, on January 7, at 8 p.m. 

NORTHEASTERN Secrion—-Dinner meeting at the Engineers 
Club on January 20, at 6 p.m. 

Orecon Sectrion—Annual meeting at the Congress Hotel on 
January 10, at 7 p.m 

PHILADELPHIA SecTION—-Dinner meeting at the Engineers Club 
on January 14, at 6 p.m 

PITTSBURGH SectTion—Lecture at the William Penn Hotel on 
January 16, at 8:15 p.m 

SACRAMENTO SecTion-—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:15 p.m. 

Sr. Lovurs Secrion-—-Luncheon meeting at the York Hotel on 
January 27, at 12:15 p.m. 

San FrRANciIscO meeting of the Junior Forum 
at the Engineers Club on January 21, at 5:45 p.m 

SeatTLe Secrion—Annual business meeting at the Engineers 
Club on January 27, at 6 p.m 

SPOKANE Secrion—Luncheon meeting at the Davenport Hotel 
on January 10, at 12 m 

Texas Secrion-——Luncheon meeting of the Dallas Branch at 
the Dallas Athletic Club on January 6, at 12:10 p.m. 


Recent Activities 


CENTRAL Onto Section—Columbus, November 14: During the 
business session it was announced that the following officers have 
been elected for the coming year: C. V. Youngquist, president; 
C. W. Allen, first vice-president; Fred E. Swineford, second vice- 
president; and Eric Tahlman Krumm, secretary-treasurer. The 
technical program consisted of a talk on “Locating and Monu- 
menting Land Lines,” which was given by E. E. Coddington, 
emeritus professor of civil engineering at Ohio State University. 
Professor Coddington also discussed a proposal providing appro- 
priations for the formation of a “Bureau of Surveys and Maps,” 
to be brought before the state legislature. 


CLEVELAND Section— November 12 and December 2: A record- 


breaking attendance turned out for the first of these meetings to 
hear Samuel W. Marshall, chief engineer of the Pennsylvania Turn- 
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pike Commission, discuss the turnpike project. Mr. Marshal 
showed slides illustrating the various stages of construction, ang 
an enthusiastic discussion followed his talk. The speaker at the 
second meeting was E. S. Tisdale, sanitary engineer for the |’ 5 
Public Health Service, who presented an illustrated lecture op 
“The Ohio River Pollution Survey.” 


CoLorapo Secrion—Denver, November 18: A symposium op 
engineering education was the feature of the occasion. Those par. 
ticipating were John H. A. Brahtz, senior engineer for the US 
Bureau of Reclamation, whose subject was “‘Preparation for Re. 
search”; Arthur O. Ridgway, chief engineer for the Denver ang 
Rio Grande Western Railroad Company, who spoke on “‘Prepara 
tion for General Engineering Practice’’; M. C. Hinderlider, state 
engineer and secretary-treasurer of the State Board of Engineer 
Examiners, who discussed “Preparation for an Engineering Lj. 
cense’’; and C. L. Eckel, head of the civil engineering department 
at the University of Colorado, whose subject was ‘“‘The S.P_E.R 
Recommendations.” Junior Association—May 27 and October 
28: Talks on the Denver sewerage system and disposal plant were 
given by Charles A. Davis, sanitary engineer for the city of Den- 
ver, and Dana E. Kepner, manufacturers’ representative for Water 
Works, Sewerage and Power Equipment. At the October meeting 
August L. Ahlf, a member of the group, read an illustrated paper 
on the Great Pyramids of Eg?pt. 

Dayton Section—November 18: The feature of the occasion 
was an illustrated talk on “Soil Conservation from an Engineer's 
Standpoint.’’ This was given by Ralph Morrish, agronomist for 
the U.S. Soil Conservation Service. 

Georcia Section—AUdanta, November 18: Members of the local 
branches of the American Society of Mechanical Engineers and 
the American Institute of Electrical Engineers were guests of the 
Section at this luncheon meeting, which was voted the most suc- 
cessful of the year. A paper on ““‘The Development of the Steel 
Rail” was presented by J. B. Akers, assistant chief engineer of the 
Southern Railway. 

Hawau Secrion—Honolulu, September 10 and November 1): 
The speaker on the first of these occasions was A. A. Lindau, chair- 
man of the Society’s Committee on Specifications for Concrete and 
Reinforced Concrete, who discussed in some detail the work of the 
committee and presented a talk entitled “Changes and Develop- 
ments in Concrete Methods.”" Mr. Lindau is at present engaged as 
consultant by the 14th Naval District at Pearl Harbor, and a 
general discussion of the concrete designs selected by the navy fol 
lowed his talk. At the November meeting the speaker was Lt 
Comm. Charles T. Dickeman, who is in charge of the construction 
of drydocks for the 14th Naval District at Pearl Harbor. Com- 
mander Dickeman’s talk covered the details of designing the dry- 
docks, the placing of the concrete, foundation problems, and the 
pioneer work performed in placing the tremi concrete. 

ILttrnois Sectrion—Chicago, October 22 and November 30: The 
first of these meetings was a joint session with the Chicago Engi- 
neers’ Club. A technicolor film, entitled “‘Behind the Water 
Tap,"’ was shown through the courtesy of the Industrial Chemical 
Company. The November dinner meeting honored the Society's 
Committee on Professional Objectives and the ten new life members 
from the Section, who received their certificates. Presentation o! 
the certificates was made by Field Secretary Jessup. The technica 
program consisted of talks by A. M. Rawn, chief engineer of th 
Los Angeles County Sanitation Districts; Ivan C. Crawford, dear 
of the college of engineering at the University of Michigan; and 
Frederic Bass, professor of municipal and sanitary engineering 4 
the University of Minnesota. 

INDIANA Secrion—ZIndianapolis, November 1: The feature o 
the occasion was an illustrated lecture on “The New Bio-Chemical 
Sewage Treatment Plant at Anderson, Ind.,”’ given by B. A. Pook 
chief engineer of the Bureau of Sanitary Engineering of the Indiana 
State Board of Health. Fort Wayne, November 15 and 16: The 
Section was one of the groups participating in the Indiana Eng 
neering Council, whose 61st annual meeting took place on thes 
dates. A number of the members of the Section attended the 
meeting, and the Section was in charge of one of the te hnical 
sessions. M. R. Keefe, chief engineer of the Indiana State High 
way Commission, presented a paper on the subject of “Feasibility 
of Limited Access Superhighways in Indiana.” Another member 
of the Section—W. A. Knapp—was elected president of the | 
diana Engineering Council for 1941. 
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-, Secrion—Des Moines, November 21: In the afternoon 
was a business meeting, at which the following officers were 
i for the coming year: Mark B. Morris, president; M. C. 
vice-president; and L. O. Stewart, secretary-treasurer. 
al reports were presented, and Maurice Albertson and Darrell 
iacher, presidents of the Student Chapters at Iowa State 
«e and the State University of Iowa, outlined the work of their 
tive Chapters. In the evening there was a symposium on 
ubject, “The Education of the Civil Engineer.” In addition 
e talks by the scheduled speakers—A. H. Fuller, Howard R 
n, and Raymond R. Zack—there was considerable informal 
ission 


uaca Sectrion—November 28: A dinner on the campus of 
Cornell University preceded the meeting. The speaker at the 
technical meeting was Maj. J. C. Marshall, district engineer for the 
US. Corps of Engineers at Binghamton, N.Y., who discussed the 
hanges in and reorganization of the Corps. 


Kansas Section—Topeka, November 15: A talk on South 
America was given by Lt. Col. J. H. Ruckman. This was followed 
by a sound motion picture, furnished by Pan-American Airways, 
which showed a flight from Miami, Fla., to Rio de Janeiro. 


Kansas Crry Secrion—November 14: The feature of the tech- 
nical program was a symposium on ‘“‘The Civil Engineer in Na- 
tional Defense,” the principal speakers being Col. J. F. Brown, 
Commanding Officer of the 110th Engineers, and Maj. Robert W. 
Reed. Colonel Brown discussed the activities of the civil engineer 
in the War and Navy departments, while Major Reed talked on 
engineering phases of military operations in Europe. A spirited 
discussion concluded the meeting. 


Los ANGELES Section—Pasadena, November 13: There was no 
technical program, as this was the annual Ladies’ Night. Dinner 
was followed by six acts of vaudeville, and dancing and bridge con- 
cluded the evening. The Section announces that the following 
officers have been elected to serve during 1941: E. R. Bowen, 
president; H. E. Hedger, first vice-president; Don H. McCreery, 
second vice-president; Trent R. Dames, secretary; and Fred D. 
Bowlus, treasurer 

LovIsIANA Section—New Orleans, November 25: A number of 
Student Chapter members from Louisiana State University and 
lulane University attended this meeting. Glen Nelson Cox, pro- 
fessor of mechanics and hydraulics at Louisiana State University, 
addressed the gathering on ‘Present-Day Hydraulics.”’ 

MARYLAND Section—Baltimore, October 22 and November 26: 
[he program at the first of these meetings consisted of a talk on 

National Defense Highways in Maryland,” given by Maj. Ezra B. 
Whitman, chairman of the Maryland State Roads Commission. 
lhe speaker at the November meeting was Peyton Magruder, who 
gave an illustrated lecture on the subject, ““Our Expanding Aero- 
plane Production.’”’ Junior Association: The Junior Association 
reports that it has held several meetings in the past months and 
that the list of speakers addressing these gatherings has included 
Dr. Sheppard, of the psychology department at Johns Hopkins 
University; John M. Coan, Jr., John T. Starr, L. C. MacMurray, 
G. W. Schucker, A. F. Sack, and Frank B. Hall, all members of 


the Association. 


METROPOLITAN SECTION—November 20: A symposium on “Civil 
Defense Measures in War Time’’ was the feature of the occasion. 
rhe scheduled speakers were Walter D. Binger, chairman of the 
Society's Committee on Civilian Protection and Commissioner 
of Borough Works of Manhattan; Col. Lucian B. Moody, Ordnance 
Officer for the First Army; and William A. Rose, professor of struc- 
‘ural and architectural engineering at New York University. The 
papers were illustrated with lantern slides, and considerable gen- 
eral discussion followed. 

Mip-Missourr Secrion—Jefferson City, September 24: The 
feature of the occasion was an address on “The Desirability of a 
Law for Licensing Engineers,” given by Clifford B. Kimberly, civil 
engineer and attorney at law. Columbia, November 29: The officers 
and senior class members of the Student Chapters at the University 
of Missouri and the Missouri School of Mines were guests of the 
See ion for dinner and a meeting R. A. Smith, member of the 

tiversity of Missouri Chapter, gave a résumé of the November 
'ssuc of Crvm. ENGINEERING. He was followed by Morris DeWitt, 
Porter-DeWitt Construction Company, who gave an illus- 
trat alk on “The Construction of the Wappapello Dam.”’ 
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Monawk-Hupson Secrion—Schenectady, N.¥., November 7: 
Joint meeting with the Engineering Societies of Schenectady 
During the business session the following officers were unani- 
mously elected for the coming year: Edward H. Sargent, presi- 
dent; H. Oakley Sharp, vice-president; G. Reed Shaw, secretary; 
and Clyde P. Parkinson, treasurer. A talk on military highways 
presented by Arthur W. Brandt, Superintendent of Public Works 
for the State of New York—comprised the technical program 


NASHVILLE Sectrion—December 3: New officers for the coming 
year were elected as follows: W. T. St. Clair, president; W. L. 
Picton, vice-president; and F. P. Gaines, secretary-treasurer. Dur- 
ing the business session a motion was passed appropriating funds 
for prizes for Student Chapter papers. Fred J. Lewis, dean of 
engineering at Vanderbilt University, was the speaker of the 
evening and discussed engineering education in its present rela- 
tion to the national defense program 


NEBRASKA SEcTION—Omaha, November 19: The Nebraska State 
Planning Board's report on education and educational institutions 
in the state was discussed by W. H. Mengel, engineer for the Plan- 
ning Board. 


NORTHEASTERN SeEcTION——Cambridge, October 16: This meet- 
ing—a joint session with the Boston Society of Civil Engineers— 
was designated Student Night, and 160 representatives were pres- 
ent from Student Chapters at a number of New England colleges 
and universities. Charles R. Gow, president of the Warren Broth- 
ers Corporation, addressed the gathering on the subject,’ Engi- 
neering Personality as an Aid to Professional Success."’ Boston 
November 15: Following a dinner and business meeting the gather- 
ing was addressed by Clarence M. Blair, Society Director from the 
district. Junior Association, November 12: The Section elected 
the following officers for the coming year: Herman J. Shea, presi- 
dent; Malcolm S. Stevens, vice-president; and Paul C. Grueter, 
secretary-treasurer. The technical program consisted of a paper 
by John W. Greenleaf, Jr., on the subject, ‘‘Construction of Waste 
Treatment Plant for Standard Brands, Inc., at Pekin, IIl.”’ 


NORTHWESTERN SEcTION—Minneapolis, December 2: On this 
occasion the Section entertained the ladies. Music was furnished 
by the Zelner Quartette, and Harold W. Lathrop, director of Min- 
nesota state parks, showed motion pictures of the recreation facili- 
ties in the parks. During the annual business meeting, which pre- 
ceded the social program, the following officers were elected for 
1941: William J. Titus, president; Louis Yager, first vice-presi- 
dent; E. V. Willard, second vice-president; and Frank S. Altman, 
secretary-treasurer. 


OKLAHOMA Secrion—-Oklahoma City, November 22: This meet- 
ing was termed one of the best of the year. Following dinner there 
was a symposium on engineering education, in which the following 
participated: John F. Brookes, director of civil engineering at the 
University of Oklahoma; Guy B. Treat, chief engineer of the Okla- 
homa Railway Company; and Verne V. Long, president of V. V. 
Long and Company, of Oklahoma City. In addition to these 
scheduled speakers, there was considerable informal discussion. 
During the business session the following officers were elected for 
1941: C. H. Guernsey, president; D. A. Leach, first vice-presi- 
dent; C. W. McFerron, second vice-president; and C. E. Bardsley, 
secretary-treasurer. 

PHILADELPHIA SECTION—November 12: A number of members 
and guests assembled to hear Maj. F. H. Kohloss, Executive 
Officer, Planning Branch, Office of the Assistant Secretary of War, 
explain the role of engineers in industrial mobilization. Major 
Kohloss suggested that the Section could help by bringing together 
all engineering groups in the area and initiating studies of various 
phases of the defense program. Other talks were given by Sanford 
Sawin, Director of the Society, and E. L. Shoemaker, secretary- 
treasurer of the Section, who discussed Society and Section affairs, 
respectively. 

PITTSBURGH SecTION—November 4: Joint meeting with the 
civil section of the Engineers Society of Western Pennsylvania. A 
talking motion picture, tracing the essential steps in the production 
of steel for wire rope, was presented by the Bethlehem Steel Com- 
pany. November 12 and 13: On these two days the Section and 
the civil section of the Engineers Society of Western Pennsylvania 
held a water conference. The list of Society members who pre- 
sented papers at the technical sessions includes John T. Campbell, 
of the Chester Engineers, Pittsburgh, and J. P. Schwada, city engi- 
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neer of Milwaukee, Wis. There was a smoker and social get- 
together on the evening of the 12th 

SACRAMENTO SecTION— November 12, 19, and 26: The speakers 
at these three luncheon meetings were H. M. Engle, engineer for 
the Board of Fire Underwriters of the Pacific; Stewart Mitchell, 
senior bridge engineer for the California State Division of High- 
ways; and C. J. Kraebel, principal silviculturist for the U.S. De- 
partment of Agriculture. Junior Forum: The speaker at the 
monthly meeting of the Forum was Lt. Col. M. C. Bigelow, who 
discussed “‘The National Guard and Its Part in National Defense.”’ 


San Dreco Section——October 24: J. Brennen, harbormaster for 
the port of San Diego, addressed the dinner meeting on the de- 
velopment of the harbor and projected national defense plans. 
Following his talk, the group moved to the site of a dredging opera- 
tion of the San Diego Bridge Company. The operation of the 
dredge was explained by Fred R. Muhs, Jr., superintendent of the 
dredging operations 

SeaTTLe Section—October 28 and November 25: The speaker at 
the first of these two dinner meetings was Howard H. Martin, pro- 
fessor of geography at the University of Washington, who discussed 
the subject, “‘Danger Zones in the Pacific."” The program at the 
November meeting consisted of the showing of several reels of mo- 
tion pictures on earth-moving equipment. These were presented 
by Herb Fay, of the Western Tractor Company. 

Syracuse Secrion—November 27: Joint meeting with the 
Onondaga Chapter of the New York State Society of Professional 
Engineers and the Syracuse University Student Chapter. A pro- 
gram on engineering education was the feature of the occasion, the 
speakers being Louis Mitchell, dean of Syracuse University, and 
Alfred E. Roche, former president of the New York State Society of 
Professional Engineers. 

Tacoma Secrion—Olympia, Wash., November 12: Bailey 
Tremper, materials engineer of the Washington State Highway 
Department, spoke briefly of the work being done in the Depart- 
ment’s new testing laboratory. The meeting was then recessed to 
resume in the testing laboratory, where Mr. Tremper’s full staff of 
assistants was on hand to explain various tests and perform actual 
demonstrations. The officers for 1941 are Fred C. Dunham, presi- 
dent; Lothrop Crosby, vice-president; and Clyde W. Kimbrough, 
secretary-treasurer 

TENNESSEE VALLEY Secrion—Asheville, N.C., November 8 and 9: 
Members of the Section opened their two-day fall meeting with a 
symposium on flood control problems, with special reference to the 
August floods in North Carolina and the Tennessee Valley. The 
list of speakers included W. C. Ackermann, J. E. Goddard, and 
Myron O. Jensen, all members of the staff of the TVA; E. D. 
Burchard, district engineer for the U.S. Geological Survey at Ashe- 
ville; Fred V. Doutt, chief chemist of the Champion Paper and 
Fibre Company; and J. Heykoop, building engineer for the Ameri- 
can Enka Company. During the annual meeting held that after- 
noon Erwin Harsch was elected president for the coming year, and 
Joseph Dave, F. W. Truss, W. F. Moehlman, and J. M. Wolfe were 
elected vice-presidents. At the banquet in the evening Brig. Gen. 
Harley B. Ferguson, U.S .Army (retired), spoke on “The United 
States and the War.” Certificates of life membership in the 
Society were presented to Levi R. Whitted, Ellis C. Soper, and 
Frank H. Stephenson. Dancing and games concluded the evening. 
Saturday morning was given over to an inspection trip through the 
plant of the Champion Fibre Company at Canton, N.C., and the 
afternoon to a motor trip and golf. Special entertainment for the 
ladies included visits to the plant of the Biltmore Industries, the 
Biltmore estate, and Vanderbilt mansion. 

Totepo Secrrion—November 9: Members of the Section and 
their guests enjoyed an inspection trip to the intake crib of the 
Toledo Lake Erie Water Project. James Lynch, division engineer 
for the city on the construction of the project, explained the various 
features of the project and brought out the fact that the crib is one 
of the few in the country of the isolated type. 

Cr1-Crry Secrion——November 29: During the annual business 
meeting that followed dinner these officers were elected for the 
coming year: H. P. Warren, president; C. M. Stanley, vice- 
president; and M. H. Jones, secretary-treasurer. Then L. L 
Flint, managing director of the Iowa Engineering Society, gave a 
talk on the subject, ‘‘The Engineer Today.” Mr. Flint reviewed 
the history of the society and discussed ways in which it has bene- 
fited the engineer in lowa 


No; 


Student Chapter Notes 


BROWN UNIverRSITy—October 23, November 13 and 21, and Decem. 
ber 4: On October 23 the Chapter sponsored a film concerning fire 
fighting at a meeting of the Brown Engineering Society. At the 
first of the November meetings Andrew Clark, a member of the 
Chapter, presented a paper entitled “The Layman’s Conception of 
the Theory of Relativity.” On the 2lst the Chapter sponsored a 
steak supper at the Brown University Outing Reservation. The 
supper was a great success from the point of view of fostering g 
closer relationship between the engineering faculty and the sty 
dents. The December meeting was devoted to a discussion of recent 
proposals to have a new membership grade in the Society—that of 
“Student Member.” The Chapter rejected the suggestion. 

COLLEGE OF THE CiTy oF New York—December 5: A large at 
tendance turned out to see a motion picture of the dynamiting into 
place of the Chute 4 Caron Dam. 

NEWARK COLLEGE OF ENGINEERING—November 4 and December 
2: At the first of these sessions A. F. Eschenfelder, borough engi 
neer of Glen Ridge, N.J., discussed the various duties of a town 
engineer in a suburban community. The speaker at the second 
meeting was Morris Goodkind, bridge engineer for the New Jersey 
State Highway Department, who gave an illustrated lecture on 
construction features of the Edison Memorial Bridge. 

RENSSELAER POLYTECHNIC INstiruTE: The Student Chapter 
reports that Clarence Dunham, assistant professor of civil engineer 
ing at Yale University, addressed the October meeting on the con 
struction of the Lincoln Tunnel. On November 14 the group heard 
Alfred Fleming, director of conservation of the National Board of 
Fire Underwriters, who discussed ‘‘The Relation of Proper Building 
Construction to Fire Waste’’; and the speaker on December 12 was 
Nathan I. Kass, sanitary engineer for the New York City Depart 
ment of Public Works. 

RUTGERS UNIverRSIty—November 13 and 19: A lecture on the 
Lake Washington Pontoon Bridge was the feature of the first of 
these meetings. This was given by Robert MacMinn, one of the 
board of consultants on the construction of the project. The 
speaker at the second of these sessions was Samuel F. Newkirk, Jr., 
engineer and superintendent of the Elizabeth (N.J.) Board of 
Water Commissioners, who discussed some of his experiences in his 
work. 

WASHINGTON UNIVERSITY—October 19 and November 12: On the 
first of these dates the Chapter, through the courtesy of the U.S 
Engineer Office at Memphis, Tenn., and the Porter-DeWitt Con 
struction Company, inspected Wappapello Dam, now in process of 
construction on the St. Francis River south of St. Louis. Special 
instruction in soil mechanics and the placement of soil for earth 
dams was given the student group. The speaker at the November 
meeting was C. O. Quade, who discussed the construction problems 
peculiar to Fort Peck Dam and Denison Dam. Mr. Quade has 
been acting as associate engineer for the U.S. Engineer Office on 
the construction of the latter project, and the group found his talk 
especially interesting because of the trip to Wappapello Dam. 


CONSTRUCTION OF CONCRETE WEIR AT WAPPAPELLO DA™ 
Project Was Visited by Washington University Chapter in October 
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ITEMS OF INTEREST 


About Engineers and Engineering 


ENGINEERING for 
February 


AN ARTICLE dealing with trends in 

ver plant spacing and layout, H. G. 

C.rdes brings up to date and presents new 

ts of a subject he originally dis- 

d in Crvm. ENGINEERING for January 

, The influence of the structural 

functions of various plant elements in 

iefining economic limits is outlined with 

f regard to practical factors such 

as the methods of forming the scroll case, 

use of contraction joints, or the lengths 
of electric cables. 

Founding buttresses on unstable shale 


was one of the novel problems faced in 
the construction of the Possum Kingdom 
Dam. C. P. Williams has explained the 


procedure used in sealing the shale, and 
has gone further in describing design 
details, forms, and construction methods 
used throughout the dam. The dam is one 
of 13 proposed for the development of 
the Brazos River valley in Texas. 

A double-swing highway bridge across 
the inland waterway from Norfolk, Va., 
to Beaufort, N. C., is described by J. K. 
Knoerle. Several alternative types 
were considered, and the arguments upon 
which selection was based will be found 
applicable to many other projects. Un- 
usual difficulties in the bridge mechanisms, 
with details of the gearing connections 
and greasing system, are presented. 

An article by C. A. Holden on “sight 
line profiles” will be warmly welcomed 
by all who have endured the neck pains 
developed in poorly planned theaters or 
stadiums. Starting with an acceptable 
eye clearance that will permit easy vi- 
sion by one spectator over the head of 
another, he develops design formulas for 
the positions of successive rows of seats. 
The subject is believed to have been 
rarely treated in print, and the material 
should prove very useful to structural 
designers, 

Other subjects that are planned for 
the February number include the strange 
strength of ‘“‘bundle bars,”’ some develop- 
ments in supercritical flow, and a dis- 
cussion of industrial problems presented 
by modern aircraft designs. 


New York Schools Form 
Technical Institute for 
Defense Training 


In conjunction with the nation-wide 
Program of collegiate-grade defense train- 
ing sponsored by the U.S. Office of Educa- 


Uon, the eight engineering schools in the 
metropolitan area, which are Columbia 
University, New York University, Cooper 
Union, the College of the City of New 
York, the Polytechnic Institute of Brook- 
lyn, Pratt Institute, Manhattan College, 
4 bb Institute, have organized the 
Te al Institute of New York. Its 


board of direction is made up of the deans 


of engineering of each of the schools repre- 
sented, with Dean Newman of the College 
of the City of New York as chairman. 

The curriculum will include essential 
technical courses of the first two years 
of engineering college work. After this 
training has been completed, the graduate 
will be eligible to enter directly into the 
employ of some of the war industries, 
especially the airplane industry, in which 
the demand in this regionis acute. A few 
very capable men may go on for advanced 
instruction which will comprise the third 
and fourth years of engineering college, 
and which will be given in the individual 
institutions. 

By omitting all the humanities and 
cutting out all non-essentials, it is ex- 
pected that the first two years of college 
technical work can be covered in the 
period from February 3 to September 13. 
Classes will have from 20 to 25 men in 
each section, and plans anticipate the 
training of from 125 to 500 individuals, 
with 250 as the desired number. Admis- 
sion requirements will be high-school 
graduation. It has been clear that in- 
dustry desires maturity as well as educa- 
tion, and men who have been out of high 
school from one to ten years are to be 
preferred. Applicants will be approved 
by personnel men from the industries as 
well as an educational director who will 
pass on their scholastic requirements. 

The scheduling of classes between one 
and ten p.m. will permit day-school in- 
structors to devote their evenings, and 
night-school instructors to devote their 
afternoons, to the institute Classes, It is 
estimated that the cost of instruction for 
about 250 students will be $136,611. 


Hippodrome in Istanbul, 
Turkey, at the Mosque 
of Achmet I 


Tue Pace of Special Interest in this 
issue, showing the Blue Mosque in Istan- 
bul, Turkey, is reproduced as further 
evidence of a wealth of material which 
has been accumulated by Dr. J. Charles 
Rathbun, M. Am. Soc. C.E., of City 
College, New York, in his world travels. 
This picture and the ones used in his 
article in this issue on “Primitive Houses 
of the Far East,” were taken by Dr 
Rathbun himself. 

He states that the 60-ft Obelisk of 
Theodosius I, in the foreground of the 
picture, was brought from Egypt and 
erected in the hippodrome about 390 
A.D. The Mosque of Achmet I was 
built in 1609-1614 as a rival to St. Sophia, 
built in 538 A.D. Its auditorium, over 
200 ft square, is surmounted by a dome 
supported by four pillars. This mosque, 
the first outside of Mecca to have six 
minarets, and St. Sophia dominate the 
sky-line of Istanbul. 
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As an explanation to the hieroglyphics 
which appear on the obelisk, Dr. Rathbun 
offers the following: 

“The most important face is that on 
the northwest, the one shown in the pic- 
ture. At the summit of each face a small 
framed scene represents Thothmes kneel- 
ing and making an offering to Amon-Ra. 
On each face, with little variety, is the 
name of the double royalty, such as 
‘chosen of Ra, beloved of Ra, King of 
Upper and Lower Egypt,’ etc. The de- 
scriptive part of the four columns of text 
states that ‘this powerful prince has con- 
quered the entire world, has extended his 
frontiers to the extremities of Naharin 
(Euphrates) and brought victory at the 
head of his troops; he is the foster child 
of Tourn (the setting sun) rocked on the 
edge of the Sea of the Gods, the lord of 
panegyrics; his royalty is as stable as 
that of Ra in the heavens, and he has raised 
this monument in honor of his father 
Amon the master of the thrones of Upper 
and Lower Egypt.’ ”’ 

Dr. Rathbun has built up a large pic- 
ture file of structures of primitive peoples. 
With the help of Mrs. Rathbun he has 
accumulated an interesting and valuable 
collection of souvenirs and relics of their 
world travels. 


The Last P. I. 


We subtly refrain 
From remarking the pain 
Or the look of disdain 

In his eye. 


But the bend in the string 
And the leg in a sling 
Are the sort of a thing 
We decry. 
— Contributed 
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Prof. N. G. Neare’s Column 
Conducted by 
R. Rosinson Rowe, M. Am. Soc. C.E 


Ine cause of Professor Neare’s ab- 
sence from the December meeting of the 
Engineers’ Club was the source of con- 
siderable speculation among his associates 
until it was pointed out by a visiting 
physicist that what had happened was 
merely an incongruity of time and space 
coordinates—in fact, Professor Neare was 
present at the appointed time, but the 
space in CrviL ENGINEERING was not. 

Having nevertheless skipped a month, 
Professor Neare thought it desirable to 
recall the previous problem. “You will 
remember,”” he said, “that there was a 
square field enclosed by a tight board 
fence of 11-ft boards laid horizontally 4 
boards high. Knowing that the number of 
boards in the fence equals the number of 
acres in the field, what is the size of the 
field? The problem must be solved by 
mental arithmetic. 

“I'd like to have friend Torrance tell 
you how he found the size of that field,” 
continued the Professor. ‘Before he re- 
turned to Cuba, he told me how he solved 
it when a mere boy. But in his absence 
I'll ask Cal Klater instead, for I recall 
that he had his hand up in about one 
minute after the problem was stated.” 

“Here's how I did it, Professor Neare 
I divided that square field into triangles 
each bounded by one chain of fence and 
two radial lines to the center of the square. 
Since each triangle has the same base, 
altitude, and area, each must have as 
many boards as acres. Now one chain of 
fence must have 6 XK 4 = 24 boards, 
and 24 acres equal 240 square chains 


Che 


12 Miles 


12 Miles 


Each base being one chain, each altitude 
must be 480 chains, or six miles. There- 
fore the field must be 12 miles square 
Mr. Torrance just asked for the size of 
the field, not the area in acres.”’ 

“Quite right, Cal, and your method was 
just like his, only he wor':ed in rods. If 
the field were circular or hexagonal, the 
diameter would also be 12 miles, but some 
of the boards would be fractional. 

“I have a new problem which defies 
mental arithmetic, though stated in dis- 
armingly simple terms. It was given me 
by a navigator who received this order in 
maneuvers: 

“*The U.S.S. Swing will convoy the 
U.S.S. Pivot, which is holding 20 knots on 
course one eight zero. Proceed at con- 
stant speed so as to maintain interval of 
five miles from convoy and to encompass 
it once each hour.’ 

“The navigator (the late Eugene Her- 
zinger, Lieutenant-Commander, U-/S. 


| 
tw 


Navy) determined the required speed by 
trial on his plotting board. You will agree 
with me that he wouldn't have had time 
for the analytical solution.” 

[Professor N. G. Neare wishes to ex- 
press his admiration for a contributor who 
sent him a general solution for the August 
problem of the Dictators and the Cocoa- 
nuts, not just for his able mathematics 
but for his brilliant foresight. Who 
indeed can foretell whether the day of 
reckoning will find Pink, Green, and 
Violet Dictators added to the exiles or 
whether cannibalism will have reduced 
their number to two or even one? 

Letting » = the number of nuts, c/d = 
the proportion abstracted by each dictator 
from the pile he found, k = the remainder 
after each subdivision, m = the number 
of dictators, and a = the number of nuts 
in each final subdivision, he found: 


cn(d — c)™ = 2acmd™ + kd™*! — 
k(d — c)™*! 


For the August problem, c = 2,d = 5, 
m = 4,andk = 1, so that 


162n = 10,000a + 2,882 


and the contributor, Director E. P. Good- 
rich, continued the particular solution to 
find » = 1,561.] 


Military Departments 
Continue to Call 
Reserve Officers 


RECENT announcements in ENGr- 
NEERING of members of the Society in the 
U.S. Naval Reserve and in the Officers 
Reserve Corps of the Army who have been 
ordered to report for active duty may now 
be supplemented. Of the Naval Reserve 
there are Lt. Comdr. Robert C. Johnson 
from Boynton and Johnson, Milwaukee, 
Wis., to the Naval Air Station at San 
Juan, P.R.; Lt. Comdr. Francis A. 
Rossell to the Navy Yard at New York 
City; Lt. Harlan F. Winn from instructor 
in civil engineering at Iowa State College 
to the Naval Station at Key West, Fla., 
where he is assistant public works officer, 
Lt. Oliver W. Munz from assistant civil 
engineer for the U.S. Forest Service at 
Milwaukee, Wis., to the Thirteenth Naval 
District at Seattle, Wash.; Lt. Joseph C. 
Luppens from engineer in charge of the 
Specifications Section of the U.S. Engineer 
Office at Binghamton, N.Y., to the Thir- 
teenth Naval District; and Lt. Robert 
W. Hollis, Jr., from assistant engineer for 
the California Railroad Commission at 
San Francisco, Calif., to the Thirteenth 
Nava! District. 

Similarly, of the Officers Reserve Corps, 
there are Lt. Col. Cleveland B. Coe from 
associate highway engineer for the TVA at 
Chattanooga, Tenn., to six months’ active 
duty with the army at the headquarters of 
the First Military Area at Knoxville, 
Tenn.; Maj. Alexander C. Knight from 
the Knight Engineering Company at 
Louisville, Ky., to the Office of the Quarter- 
master General in the Construction Divi- 
sion of the War Department; Capt. 


Vor. 11, 


Charles B. Ferris from engineer in charg 
of the architectural department of th» 
Mutual Life Insurance Company, Ney 
York, N.Y., to the 102d Engineers 3; 
Camp McClelland, Anniston, Ala.; ang 
Capt. Ervin Greenbaum from public 
works engineer for the Michigan State 
Highway Department at Lansing, Mich, 
to the Detroit Ordnance District at De. 
troit, Mich. 


Tablet to Calvin Winsor Rice 
Unveiled 


Tue memory of Calvin Winsor Rice 
for many years secretary of the American 
Society of Mechanical Engineers, was 
honored by that organization on December 
2, when a tablet was unveiled in the lobby 
of the Engineering Societies Building 
The inscription states that the tablet was 
“erectetl in appreciation of a life devoted 
to the advancement of the profession of 
engineering and of his active part in ob- 
taining from Andrew Carnegie the gift of 
the Engineering Societies Building.” 

In the dedication ceremonies Charles F 
Scott, former president of the American 
Institute of Electrical Engineers, stated 
that Mr. Rice’s great contribution to the 
profession “‘lay in his understanding of the 
role engineers and engineering should play 
in our modern civilization,”” and stressed 
his achievement in expanding the Ameri 
can Society of Mechanical Engineers into a 
national organization. Mr. Rice died in 
1934. 


Long-Time Study of Cement 


Performance in Concrete 


THe Portland Cement Association is 
undertaking a long-time study of the per- 
formance of cement in concrete. The pro- 
gram to be followed has been developed by 
an advisory committee of twelve, which 
includes the following members of the 
Society: Byram W. Steele, J. L. Savage, 
P. J. Freeman, T. E. Stanton, Roy W 
Carlson, F. R. McMillan, and Frank T 
Sheets. 

The objectives of the study will be the 
determination of the extent to which the 
performance of concrete is affected by dif 
ferences in cement, and the factors re- 
sponsible for such differences. Varia 
tions in concreting methods and work 
manship are, in general, to be avoided 

The cements selected for these studies 
fall, in general, into the five types defined 
by tentative A.S.T.M. Specification C150 
40T with an extra group to cover specially 
treated cements (ground with tallow 
Vinsol resin, etc.). The field work will 
consist of ten major projects located i 
different parts of the country so that a wide 
variety of conditions of soil, weather, and 
materials will be encountered. Three of 
the principal projects will be experimental 
pavements constructed, in coopera 
tion with state highway departments 
under standard procedures in which 
cements representing the five standard 
types and the treated cements will be used 


Civit ENGINEERING for January Vou, Ne 


issu 
as ¢ 
Pro 
dese 
will 
bull 


pres 
proc 
and 
tion 
oth 


q 
| 
m 
| 
ma 
& vel 
mt 
He 
ma 
Ho 
act 
im 
wit 
res] 
O00) 
1 
24 
~ 480 Ch 
| 
B 
mat 
by 
and 
| mea 
fo 


Rice 


Rice, 
erican 
» Was 
em ber 
lobby 
ilding 
et Was 
>voted 
ion of 
in ob- 
gift of 


tles F 
erican 
Stated 
to the 
of the 
d play 
ressed 
meri 
intoa 
ied in 


rojects, similar to the above and in 
tion with them, will study varia- 

in consistency and exposure with 

i and untreated cements. Three 
‘s will study effects of variations in 
ss of cement and in burning and 
« conditions of the clinker. One 
t will be carried out at two locations, 
the effect of soils high in sodium 

e and magnesium sulfate, respec- 
ely, may be studied, and another will 
y the effect of fresh and sea waters on 
ix types of cement, using reinforced 
rete piles of normal cross section and 


Colonel Somervell, Corps of 
Engineers, Heads Quarter- 
master Construction Division 


[RANSFERRED to duty with the Quarter- 
master Corps, Lt.-Col. Brehon B. Somer- 
vell, M. Am. Soc. C.E., has been ap- 
pointed chief of the Construction Division 
in the office of the Quartermaster General. 
He replaces Brig. Gen. Charles D. Hart- 
man, who has had to enter Walter Reed 
Hospital for treatment. 

Until recently Colonel Somervell was 
actively engaged as WPA Administrator 
in New York City. In his new position 
with the Quartermaster Corps he will be 
responsible for “‘pushing”’ the $1,147,000,- 
(00 War Department construction pro- 


gram 


New Bulletins in Boulder 


Dam Series 


luree additional bulletins have been 
issued by the U.S. Bureau of Reclamation 
as official records on the Boulder Canyon 
Project. As part of the comprehensive 
description that is being prepared on this 
great engineering project, these volumes 
will be welcomed by engineers The new 
bulletins are: 

Part V. Technical Investigations 

Bulletin 5, ‘“‘Penstock Analysis and 
Stiffener Design” 

Bulietin 6, ““Model Tests of Arch and 
Cantilever Elements” 

Part VII. Cement and Concrete In- 

vestigations 

Bulletin 1, ‘““Thermal Properties of 
Concrete” 

Bulletin 5, Part V, as its title implies, 
presents the theoretical and mathematical 
processes used in designing the penstocks 
and stiffener rings, including considera- 
tions of fillet inserts, conical shells, and 


other special details of design. The 
mathematical studies were supplemented 
by tests on a model of one of the penstocks, 
and a comparison between calculated and 
measured stresses is included. Methods 
for computing water-hammer pressures in 
conipound pipes are described and illus- 
trated by sample calculations. 

Sulletin 6, Part V, presents the results 
of tests of horizontal and vertical slab 
st ns of Boulder Dam. Stresses were 


co ted from measured strains and com- 
parcc with the results of the mathematical 
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analyses of non-linear stress conditions in 
the slab elements. Derivations of stress- 
strain relations and methods of comput- 


also included. The models were made of 
plaster-celite materials, mixed and poured 
into forms in a manner similar to that used 
in concrete construction. 

Bulletin 1, Part VII, presents the results 
of tests made to determine values of con- 
ductivity, specific heat, and diffusivity of 
concrete, for use in designing and con- 
trolling the construction of Boulder Dam. 
The investigations included studies of the 
relationship between thermal properties of 
various concrete mixtures and their indi- 
vidual constituents. The mathematical 
formulas needed in analyzing the test data 
and in calculating the flow of heat are de- 
veloped in a special chapter. Verifications 
of the methods and equations used in the 
investigations were obtained by calculat- 
ing temperature conditions in existing 
dams where field measurements of actual 
concrete temperatures were available. 

The price of all three bulletins is $1.00 
for paper-bound copies and $1.50 for cloth- 
bound, in the United States, Canada, and 
Mexico (elsewhere 10% higher). Orders 
may be addressed to the Bureau either at 
Denver or at Washington, D.C. Remit- 
tance must be by money order—stamps 
not accepted. 


Brief Notes 


H. GeorGe ALTVATER, Assoc. M. Am. 
Soc. C.E., calls attention to the interesting 
fact that when George Washington re- 
signed as Commander-in-Chief of the 
Army, he resumed the simple title of 
“Engineer.” 


= 


THE New (fifth) edition of Who’s Who 
in Engineering is in preparation under the 
guidance of a committee comprising promi- 
nent engineering educators and the repre- 
sentatives of major engineering organiza- 
tions, including the American Society of 
Civil Engineers. Engineers throughout 
the country are receiving material, ques- 
tionnaires, and previously printed records 
relating to the items to be used. 


* * 


Morion pictures showing the contor- 
tions of the Tacoma Narrows Bridge just 
before and during the failure, have been 
placed on the commercial market and 
should be available at most local photogra- 
phy shops throughout the country 


* 


D&VELOPMENTS toward which the ac- 
tivities of the Welding Research Commit- 
tee of the Engineering Foundation have 
contributed during the last year are sum- 
marized in the committee’s annual re- 
port, issued in December. The subjects 
on which papers have been published in- 
clude such items as aspects of resistance 
welding, the. weld puddle, shrinkage 
stresses, fatigue and creep, copper welding, 
hard facing, and many others. Commit- 
tees of the Industrial Research Section 


~ 


also report important results dealing with 
uses of numerous alloys, methods of test- 
ing, and special analyses. 


AN EVIDENCE of increasing coopera- 
tion between engineers throughout the new 
world is the fact that the October Revista 
of the Cuban Society of Engineers prints 
a translation into Spanish of the paper on 
ethics by Daniel W. Mead, Hon. M. Am 
Soc. C.E., which appeared in the Pro- 
CEEDINGS of the American Society of Civil 
Engineers for January 1940. The trans- 
lation was made by Prof. Francisco 
Gaston, M. Am. Soc. C.E., President of the 
Cuban Society of Engineers. 


A BIBLIOGRAPHY of hydrology, listing 
articles and books published on all phases 
of the subject in the United States in 
1939, has been released by the American 
Geophysical Union, Washington, D.C., 
and is available from that organization at 
50 cents a copy. Most of the 400-odd 
titles cataloged are accompanied by brief 
résumés which, together with the classi- 
fication system employed, make the 
volume especially helpful and easy to use. 


* * 


AT THE 2ist Annual Meeting of the Na- 
tional Council of State Boards of Engi- 
neering Examiners, held in Charleston, 
$.C., October 28-31, the following officers 
were announced for the coming year: 
president, Virgil M. Palmer, Rochester, 
N.Y.; vice-president, C. C. Knipmeyer, 
Terre Haute, Ind.; past-president, A. C. 
Polk, M. Am. Soc. C.E., Birmingham, Ala. ; 
director from Western Zone, H. T. Person, 
M. Am. Soc. C.E., Laramie Wyo.; direc- 
tor from Central Zone, Roy M. Green, 
M. Am. Soc. C.E., Lincoln, Nebr.; and 
director from Northeast Zone, W. W. 
Hodge, Morgantown, W.Va Keith 
Legaré, M. Am. Soc. C.E., continues as 
executive secretary for his eighteenth term. 
Among other business transacted, a resolu- 
tion was adopted recommending that all 
engineering societies promote action in 
their states to insure that the funds de- 
rived from fees paid by engineers for legal 
registration and renewal be expended 
under the control of the state registration 
board only for state or national activities 
connected with registration 


* * * 


CLOSELY cooperating in the develop- 
ment of the program for training defense 
personnel is the Advisory Committee on 
Engineering Training for National De- 
fense. The appointment of this com- 
mittee was announced on September 26 
by John W. Studebaker, U.S. Commis- 
sioner of Education. Among its member- 
ship are the following Society members: 
H. P. Hammond, dean of the School of 
Engineering, Pennsylvania State College; 
Thorndike Saville, dean of the College of 
Engineering, New York University; Gibb 
Gilchrist, dean of engineering, Agricultural 
and Mechanical College of Texas; W. O. 
Hotchkiss, president of Rensselaer Poly- 
technic Institute; and C. C. Williams, 
president of Lehigh University. 
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NEWS OF ENGINEERS 
Personal Items About Society Members 


C. R. Compton, formerly office engineer 
for the Los Angeles County (California) 
Sanitation Districts, has been advanced 
to the position of assistant chief engineer. 


Dona.p C. Scort is now city manager 
of Phoenix, Ariz. He previously main- 
tained a consulting practice in that city 

Samue. S. Baxter, who has been in 
the employ of the city of Philadelphia for 
the past fifteen years, has been made 
assistant director of public works for the 
city. 

G. Bruton, It. col., Corps of 
Engineers, U.S. Army, has been ordered 
to Newfoundland to do the preliminary 
work on the defense bases to be con- 
structed there Until recently Colonel 
Bruton was stationed at Buffalo, N.Y., 
where he was district engineer. 

RoLanp BAKER was recently ap- 
pointed city engineer of Phoenix, Ariz. 


Matcotm Exuiort, colonel, Corps of 
Engineers, U.S. Army, now division engi- 
neer of the Upper Mississippi River Di- 
vision of the U.S. Engineer Office, will 
assume additional duties as division engi- 
neer of the Missouri River Division. He 
will divide his time between St. Louis and 
Kansas City, where the two division offices 
are located. 

Jack CHARLES Morcan, formerly on 
the engineering staff of New York Uni- 
versity, has accepted a position as engineer 
inspector on construction and maintenance 
with the Standard Oil Company of New 
Jersey. 

Gien C. Bickiey is now highway 
engineer of Chisago County, Minnesota. 


has been transferred 
from the South Dakota Planning Survey 
to the South Dakota State Highway De- 
partment, where he will be employed on 
bridge design. 

Lesstiz R. THOMSON, consulting engi- 
neer of Montreal, Canada, has been ap- 
pointed associate economic adviser to the 
Department of Munitions and Supply at 
Ottawa, Canada. 


H. G. Sours, assistant director of the 
Ohio State Highway Department, has been 
named acting director, Mr. Sours is 
president of the American Road Builders’ 
Association. 


Kart A. Srvcvarr, former PWA ad- 
ministrator for Hawaii, is now mainte- 
nance engineer with the Hawaii Depart- 
ment of Public Works. 


Davip W. Gopat has severed his con- 
nection as maintenance engineer for the 
New Orleans Division of Public Works 
and, in conjunction with C. C. BARNARD 
and G. A. Hert, formed the consulting 
engineering firm of Barnard, Godat and 
Heft. The firm will specialize in struc- 
tures, drainage, municipal engineering, 
and public utilities. 
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Ropert E. NEUMEYER, previously dis- 
trict engineer for the Pennsylvania State 
Highway Department, is now executive 
director of the Bethlehem Housing Au- 
thority, with headquarters in Bethlehem, 
Pa 

Howarp F. Ciark, lieutenant colonel, 
Corps of Engineers, U.S. Army, has been 
transferred from duty as instructor for 
the Engineer Regiment of the Idaho 
National Guard and assigned to duty at 
the Engineer Replacement Center, Fort 
Belvoir, Va. 

SAMUEL SHULITs is now chief engineer 
of the Engineer Department Research 
Centers of the U.S. Waterways Experiment 
Station at Vicksburg, Miss. His previous 
assignment was a preliminary flood con- 
trol examination of the Wabash River and 
tributaries for the U.S. Engineer Office 
at Louisville, Ky. 


Cart SrepHens Ett, former vice- 
president and dean of Northeastern Uni- 
versity at Boston, Mass., was inaugurated 
second president of the university in the 
Boston Opera House on the afternoon of 
November 19. In the evening there was 
an inaugural dinner, at which Karl T. 
Compton, president of the Massachusetts 
Institute of Technology, was the principal 
speaker. 

Winters Haypock has accepted the 
position of Regional Defense Housing 
Coordinator for the Advisory Commission 
of the Council of National Defense, with 
headquarters in Washington, D.C. He 
was formerly acting regional director for 
the U.S. Housing Authority at San Fran- 
cisco, Calif. 

Ruparp A. Jones, until recently archi- 
tectural and structural draftsman for Lee 
Black and Kenneth C. Black of Lansing, 
Mich., is now assistant professor of struc- 
tural design at Kansas State College. 


D. L. Erickson, in addition to his 
work as city engineer of Lincoln, Nebr., 
now has the position of director of parks, 
public property, and improvements. 


Mark G. Santi has been transferred 
from the Federal Power Commission to 
the Civil Aeronautics Administration and 
appointed to the Federal Airways Di- 
vision, with headquarters in Washington, 
D.C. 


Harry B. VAUGHAN, JR., district engi- 
neer for the U.S. Engineer Office at 
Philadelphia, Pa., has been promoted 
from the rank of major in the Corps of 
Engineers, U.S. Army, to that of lieuten- 
ant colonel. 


Leonarp C. UrguHART, professor of 
structural engineering at Cornell Uni- 
versity, is teaching at the University of 
Hawaii in Honolulu while on a half-year 
sabbatical leave. 


Epwarp D. Grarrin, Commander, 
Civil Engineering Corps, U.S. Navy, has 
been relieved from duty at the New York 
Navy Yard and assigned to duty as public 
works officer at the Naval Air Station, 
Pensacola, Fla. 


Ropert L. MacDovucatt, of Atlanta, 
Ga., has been appointed regional director 
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of Region 5 for the Works Progress Aq. 
ministration. Region 5 includes Alabama, 
Florida, Georgia, Kentucky, Tennessee 
and North and South Carolina. ; 


Paut D. BENNETT is now assistant 
professor of military science and tactics 
at Rose Polytechnic Institute. He was 
formerly with the Chicago, Milwaukee 
St. Paul and Pacific Railroad. 


Perry A. Fe_itows has been promoted 
from the position of assistant chief engi. 
neer for the Works Progress Administra. 
tion to that of chief engineer. His head. 
quarters are in Washington, D.C. Mr 
Fellows’ appointment comes after seven 
years of service with the federal works 
program. 


CHARLES F. KETTERING, vice-president 
and director of General Motors Corpora. 
tion and general director of the General 
Motors Research Corporation, was 
awarded the A.S.M.E. Medal at the an- 
nual dinner of the American Society of 
Mechanical Engineers held in New York 
City on December 4. The medal, the 
highest honor of the society, was awarded 
Mr. Kettering “for his long and pro- 
nounced influence on automobile develop. 
ment.’’ Mr. Kettering’s many inventions 
include the automobile self-starter and the 
Delco-lighting system. 


CHARLES H. MiTcHety has announced 
that he will retire as dean of engineering 
at the University of Toronto at the 
end of the present academic session. At 
that time he will have served as dean for 
twenty years. General Mitchell is a former 
president of the Engineering Institute of 
Canada and has, for many years, main- 
tained a consulting practice in Toronto 


WALKER R. YOuNG, supervising engineer 
for the U.S. Bureau of Reclamation on the 
Central Valley Project in California, has 
been promoted to the position of assist- 
ant chief engineer of the Bureau, with 
headquarters in Denver, Colo. He is suc- 
ceeded as acting supervising engineer on 
the Central Valley Project by Ropenrr §. 
CALLAND, formerly assistant supervising 
engineer. 


Ear I. Brown, colonel, Corps of Engi- 
neers, U.S. Army, who retired in 1938, 
has been temporarily recalled to active 
duty to act as district engineer at the 
Wilmington (N.C.) office. 


BENJAMIN GREGORY was 
awarded the Worcester Reed Warner 
Medal of the American Society of Me 
chanical Engineers during the 61st annual 
meeting of the society. The award is 
made annually ‘for contributions to 
permanent engineering literature.’’ Prior 
to his retirement in 1938 Dr. Gregory had 
been a member of the engineering faculty 
of Tulane University for forty-four years 


Uysses S. Grant, 3d, colonel, Corps 
of Engineers, U.S. Army, has been trans 
ferred to Chicago from Cleveland, where 
he has been serving as division engineer. 


O. H. AMMANN, director of engineering 
for the Port of New York Authority 
THEODOR von KARMAN, director of the 
Daniel Guggenheim Aeronautical Labor 
tory at California Institute of Technology, 
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B. Wooprurr, engineer of 
vy, Calif., have been appointed a 
an board by the Public Works 
stration to study the failure of the 
1 Narrows Bridge. Two other 
rs of the Society—L. J. SveRpRUP 
ussELL G. members of 
urd named by the Washington Toll 
Authority to estimate the damage 
bridge in order to aid the Authority 
king its claims for insurance. 


.\WRENCE R. Younc has severed his 

ection with the U.S. Engineer Office 
at Little Rock, Ark., in order to join the 
hydraulic division of the Aluminum Com- 
pany of America. 

Burce B. Keprorp recently resigned as 
draftsman for the Wyoming State High- 
way Department to accept employment as 
semor engineering aid with the U.S. 
Bureau of Reclamation, with headquarters 
at Green River, Wyo. 

Wiutram E. R. Cove.t is now general 
manager of the Crossett-Watzek-Gates 
Industries, with headquarters at Crossett, 
Ark. He was formerly assistant to the 
general manager. 


Tuomas N. Creacy, formerly with 
Consolidated Builders, Inc., of Mason City, 
Wash., has accepted a position with the 
Puget Construction Company on the addi- 
tion to the Bonneville power house. 


Artuur C. CrawsHaw has left the 
employ of the City of San Francisco to 
accept a position as an estimator for 
contractors engaged in the construction of 
naval air bases in the Pacific. His head- 
quarters are in Honolulu, T.H. 


Epwarp Bartow, professor and head 
of the department of chemistry and chemi- 
cal engineering at the University of Iowa, 
has been granted a leave of absence to 
join the research laboratories of the Johns- 
Manville Corporation at Manville, N.J. 


FLoyp W. HovuGu is now retained by the 
Coiombian Petroleum Company at Cu- 
cuta, Colombia, as engineer in charge of 
geodetic work for that company on the 
Barco Concession. Mr. Hough was for- 
merly in the U.S. Engineer Office at Pitts- 
burgh, Pa. 


DECEASED 


Layson Enstow Arxtins (M. °40) dis- 
trict engineer for the Seattle District of 
the U.S. Engineer Office, Seattle, Wash., 
died on September 17, 1940. Colonel 
Atkins, who was 47, was with the Corps of 
Engineers of the U.S. Army for many 
years. He had been stationed in Louis- 
ville, Ky., and Washington, D.C., and had 
served as chief engineer of the Alaska 
Road Commission and as chief of the 
Supply Section in the office of the Chief of 
Engineers. During the war Colonel Atkins 
was with the 14th Engineers, operating 
light railways in France. 


‘COLN BusH (M '05) Past-President 
inc Honorary Member of the Society, 
in East Orange, N.J., on December 
40, at the age of 80. A brief 


biography and photograph of Colonel Bush 
appear in the Society Affairs section of 
this issue. 


ERNEST EARLE CLUTTER (Assoc. M. '26) 
of New York, N.Y., died recently at the 
age of 61. Mr. Clutter was structural de- 
signer for the New York State Public Serv- 
ice Commission from 1913 to 1917; for 
the Boston and Maine Railroad from 1918 
to 1919; and for the American Water 


The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 


Works and Electric Company from 1917 
to 1918 and, again, from 1922 to 1925. 
At one time, also, he maintained a private 
practice in Philadelphia, and he had been 
with the American Cyanamid Company 
and the TERA in New York. 


ALBERTO Decompe (M. ’'31) of Santi- 
ago, Chile, died on February 18, 1940, 
though word of his death has just reached 
Society Headquarters. Professor De- 
combe, who was 63, was with the Depart- 
ment of Public Works of Chile from 1908 
until his death—as director of reclamation 
since 1915. During this period he also 
served as professor of railways and high- 
ways at the Catholic University of Santi- 
ago, and he acted as consulting engineer 
for American firms on various South 
American projects. 


ANTON FRETHOFNER (Assoc. M. '27) of 
Flushing, N.Y., died on September 22, 
1940, at the age of 65. Mr. Freihofner was 
born and educated in Vienna, and en- 
gaged in engineering work in Belgium, 
Hungary, and other European countries. 
In 1922 he came to the United States, 
where he was for some years with Alex- 
ander Potter, New York City consulting 
engineer, engaged on the design of water 
supplies for various American cities. 


Tuomas TRIPLETT HuNTER HAaRWwoop 
(M. '10) of Rockport, Mass., died there on 
November 21, 1940, at the age of 76 
From 1883 until his retirement Mr. Har- 
wood was in the U.S. Engineer Office, 
serving successively as draftsman, in- 
spector of construction, assistant engineer 
in the Boston office, and (from 1897 on) 
in immediate charge of all river and harbor 
work in the Boston Engineer District. 


Henry KALTENBACH (Affiliate 
02) of Yonkers, N.Y., died in New York 
City on November 12, 1940, at the age of 
79. In 1875 Mr. Kaltenbach began his 
business career as office boy with Fleisch- 
mann and Company, manufacturers of 
yeast, advancing ultimately to the posi- 
tion of vice-president. He retired in 1930. 
Long a resident of Yonkers, he was vice- 
president of the First National Bank, 
which he founded in 1934; president of 
the Yonkers General Hospital; and a 
director of the Yonkers Welfare Federa- 
tion. 
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Epwarp CHARLES Koppen (M. '28) 
construction engineer for the U.S. Bureau 
of Reclamation on the Salt River Project 
at Phoenix, Ariz., died there on November 
26, 1940, at the age of 61. Mr. Koppen 
was assistant engineer for the Bureau of 
Reclamation from 1909 to 1924; hydraulic 
engineer for the California Oregon Power 
Company from 1925 to 1935; and con- 
struction engineer for the Bureau from 
1935 on. Earlier in his career he was with 
the Corps of Engineers in the Philippines, 
and on the Canton-Hankow Railroad in 
China. 


James Owens (Assoc. M. 
08) highway engineer in the City Engi- 
neer’s Office at San Francisco, Calif., died 
recently at the age of 65. Mr. Owens had 
been in the City Engineer's office since 
1902, having served, successively, as 
draftsman, assistant to the assistant engi- 
neer, assistant engineer in charge of pave- 
ment design, and (since 1921) highway 
engineer. Prior to that he was with the 
Pacific States Telephone and Telegraph 
Company. 


Victor Henry Poss (M. '10) structural 
engineer of San Francisco, Calif., died on 
November 16, 1940, at the age of 70. Mr. 
Poss was in private engineering practice 
from 1910 to 1918 and, again, from 1921 
until his death. He designed a number of 
steel bridges and mercantile buildings and 
the hull of the concrete ship ‘‘Faith.”” He 
also designed the Government Island 
(Oakland, Calif.) Shipyard for the San 
Francisco Shipbuilding Company. 

RoBert WILSON ReeEp (Assoc. M. '21) 
president and manager of G. O. Reed, 
Inc., Miami Beach, Fla., died recently. 
Mr. Reed, who was 54, was connected 
with G. O. Reed, Inc., from 1923 on— 
first as general manager at Michigan City, 
Ind., and, later, as president and manager 
at Miami Beach. Earlier in his career 
(1916 to 1923) he was superintendent for 
the Great Lakes Dredge and Dock Com- 
pany at Buffalo, N.Y. 


SamMueL Srrumer (Assoc. M. '38) 
chief engineer of the Division of Buildings 
of the New York City Department of 
Housing and Building, died in a hospital at 
Stapleton, S.I., on December 7, 1940. 
He was 46. Following his graduation 
from Cornell in 1917, he served overseas 
as a first lieutenant with the 48th Artillery. 
Later he was commissioned a captain in 
the Coast Artillery Reserve Corps and, in 
1930, became a major, An early student 
of anti-aircraft problems, he was an in- 
structor from 1925 to 1933 in anti-air- 
craft artillery for reserve officers. His 
last command was with the 910th Coast 
Artillery. 


MARSHALL WILLIaAMs (M. ’14) of Pitts- 
burgh, Pa., died on December 5, 1940, at 
the age of 67. Mr. Williams entered the 
employ of the Pencoyd Iron Works (later 
taken over by the American Bridge Com- 
pany) in 1898, and from that date until his 
retirement in June 1940 he was continu- 
ously with the latter company. During 
his long service with that organization he 
held various executive positions, and at 
the time of his retirement was assistant 
to the president. 
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Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


Fromt November 10 to December 9, 1940, Inclusive 


AppiTions TO MEMBERSHIP 


Rew (Jun. 40), Chainman, 
Eng. Dept., N. & W. Ry. (Res., 1030 Kinneys 
Lane), Portsmouth, Ohio 


Aporncron, Martin (Assoc. M. '40), 
Surveyman, U.S. Engrs. Office, Honolulu, 
Hawaii 


Amos, Bruce Looue (Jun. ‘40), Engr., Fluor 
Corp., Ltd., 704 Pairfax Bidg., Kansas City, 
Mo. (Res., 720 North Sth, Arkansas City, 
Kans 

Anperson, Bruce Grant (Jun. Chainman 
G.N. Ry. (Res., 334 Central), Whitefish 
Mont 

Anperson, Dean Mvyeriw (Jun. 40), With State 
Highway Dept., 1246 University Ave. (Res., 
1222 Lafond Ave.), St. Paul, Minn 


Anton, Josernm (Jun. °40), Chainman, Iilinois 
Central R.R., Millington, Tenn 


Aguino, Micnaet Tomas, Jr. (Jun. '40), 1901 
Righty-Fourth St., Brooklyn, N.Y 


Asn, Cuartes Roserr (Jun. 330 South 
Charles St., Lima, Ohio 


Bacon, Vi~ron Wacker (Jun. Eng. Aide, 
East Bay Cities Sewage Disposal Survey, 
Disposal Survey, City Hall (Res., 2639 College 
Ave.), Berkeley, Calif 


Bain, Jarvis Jounson (M. '40), Col., Corps of 
Engrs., U.S. Army, 1415 Central National Bank 
Bidg., Richmond, Va 

Josern Kinospery (Jun. With 
Woermann Constr. Co., 3800 West Pine, St 
Louis (Res., 4 Oak Terrace, Webster Groves), 
Mo 

Barrie, Jom Marsmatt (Jun. 40), Rodman 
State Highway Dept., Mount Pleasant, Tex 


Bauer, Emm Donato (Jun. 40), Draftsman, 
Glenn L. Martin Co., Middle River (Res., 
2908 Winchester St., Baltimore), Md 


Bens, Evwarp Kent (Jun. '40), 107 Primrose 
St., Chevy Chase, Md 


Benjamin, Jack (Jun. 40), Graduate 
House, Mass. Inst. Tech., Cambridge, Mass 


Bensin, Frev (Jua '40), Engr., C. W. 
Lauman & Co., Inc., 50 Church St., New Vork 
(Res., 8533 One Hundred and Twelfth St., 
Richmond Hill), N 


Bernat, Harry (Assoc. M. ‘40), Asst. 
Supt., Marine Constr., Brown-Bellows-Colum- 
bia, Naval Air Base, Corpus Christi, Tex. 


Roserr Austin (Jun. 
Stress Analyst Curtiss Aeroplane Div., 
Curtiss-Wright Corp., Kenmore Ave. (Res., 
282 North St.), Buffalo, N.Y. 


BLANKLEY, Rotanp Gunper (Jun. '40), Junior 
Eng. Examiner, Examining Div., Civ. Service 
Comm., 930 F St., N.W. (Res., 616 Randolph 
St., N.W.), Washington, D.C 


Boxoguist, New Erasmus (Jun. 40), Hydrog- 
tapher, Water Dept., Room 319 City Hall 
(Res., ¥.M.C.A.), Pasadena, Calif. 


Bover, Watter Bernarp (Jun. ‘40), 
2519 East Madison St., Baltimore, Md 


Boyvies, Ricuarp Hamitron (M. ‘40), Engr., 
Fox Chapel Authority, Fox Chapel Rd., Pitts- 
burgh, Pa 


Breapy, Henry (Jun. '40), Junior Engr, 
Pipeline Dept., Standard Oil Co. of California, 
Box 1500, Bakersfield, Calif 


Epwarp Dopv (Assoc. M. ‘4)), 
Dist. Mgr., The Armco International Corp., 
Palma a Miracielos 38, Caracas, Venezuela 


Burosss, (Jun. 40), Junior Lay 
out Man, Douglas Aircraft Corp., El Segundo 
(Res., 2416 Grandview Ave., Venice), Calif 


Burk, Perer Jr. (Jun. Student 
Engr., Corps of Engrs., War Dept., Los An- 
geles Dist. Office, 751 South Figueroa St 
(Res., 1011 West Sth St.), Los Angeles, Calif 


CALLAHAN, Ezra Leo (Assoc. M. Structural 
Engr., A.T. & S.F. Ry., 751 Kerckhoff Bidg., 
N_E Los Angeles (Res., 3906 West Lilith 
Inglewood), Calif 


Camppect, Ropert Russert (Jun. "40), Student 
Hydr. Engr., U.S. Engrs., War Dept., 751 
South Figueroa St. (Res.. 3755 Cardiff Ave), 
Los Angeles. Calif 


CAVANAGH, GERARD (Jun. '40), Wilder 
Apartments, Corvallis, Ore 


Cuapman, Joun Spence Haves (Jun. ‘40), 
Stress Analyst, Glenn L. Martin Co. (Res., 
2421 Maryland Ave.), Baltimore, Md. 


Cuenea, Paut Frankirn (Jun. Junior 
Engr., Hawaiian Raymond Turner Co., Drawer 
F, Alameda (Res., 2136 Ward St., Berkeley), 
Calif 

CLARK, Joseru (Jun. Foreman, List 
& Clark Const. Co., 414 Railway Exchange 
Bidg., Kansas City, Mo 


CLEVELAND, Norman Bower (Jun. °40), Struc- 
tural Engr., Jackson & Moreland, Park Sq. 
Bldg., Boston (Res., 9 Ray St., Beverly), 
Mass 


Corts, Frank (Jun. Junior Engr., 
Indiana Ordnance Works, Charlestown (Res., 
1314 East Oak St., New Albany), Ind. 


Comsrock, Pures, Jr. (Jun. *40), 
Care, College of Eng., New York Univ., Uni- 
versity Heights, New York, N 


Converse, Frank Porter, Jr. (Jun. 11871 
Lake Ave., Lakewood, Ohio. 


Corcoran, (Jun. Estima- 
tor, J. Slotnik Co., 91 Newbury St., Boston 
(Res., 17 Bentley St., Brighton), Mass 


CRANFORD, Leonarp Carter (Jun. /ast. 
Supervisor, Grade 4, Washington National 
Airport, Gravelly Point (Res, 73 Rhode 
Island Ave., N.W.), Washington, D.C. 


Cucrerrer, Freep Carrot, Jr. (Jun. *40), 
Rodman, United Gas Pipe Line Co. (Res., 106 
Grayling Ave.), Monroe, La. 


Daccert, Roserr Evcene (Jun. *40), With 
Carnegie-Illinois Steel Co., Gary Works, 
Gary, Ind. (Res., 601 Campbell St., Joliet, Ill.) 


Davoversn, Cuartes Eowin (Jun. 40), Junior 
Eng. Aid, Div. of Highways, Box 911, Marys- 
ville (Res., Lower Lake), Calif 


Davipson, Donato Tuomas (Jun. '40), Research 
Graduate Asst.-Highway Engr., Eng. Experi- 
ment Station, lowa State College, Ames, Iowa. 


Davies, Josern Hersert (M. Cons. Engr., 
803 Ocean Center Bldg., Long Beach, Calif. 


Davis, Berry Frepeick (Jun. Checker, 
State Highway Dept., Greenville Ave. (Res., 
500 East Sth St.), Dallas, Tex 


Davis, HAROLD SHELLEY *40), 90'/. Mur- 
ray St., Binghamton, N.Y 


Davis, Wrt1aM Barry (Jun. '40), Asst. Engr., 
State Board of Health, Univ. of Kansas, 
Lawrence (Res., 1313'/: North Washington, 
Hutchinson), Kans. 


Diven, James Barry, Jr. (Assoc. M. '40), Care, 
E du Pont de Nemours & Co., Baton Rouge, 
La 


DJIVELBKOGLU, SHAHAN (Jun. °40), Research 
Asst., Civ. Eng., Univ. of Michigan (Res., 
439 South Division St.), Ann Arbor, Mich. 


Dovucuerrty, Gace BarKMAN (Jun. '40), Student 
Engr., U.S. Engrs. (Res., 1211 Roswell), Long 
Beach, Calif 

Dreiver, Paut Rosert (Jun. 40), Student Engr., 
Jones & Laughlin Steel Service, Inc., 30-44 
Review Ave., City (Res., 5 West 
63d St., New York), N.Y. 


TOTAL MEMBERSHIP AS OF | 
DECEMBER 9, 1940 


| Associate Members....... 6,513 | 
| Corporate Members 12, 181 
| Honorary Members 36 
Affiliates 69 
Fellows l 
Total 16,653 
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Ropert Argtuur (Jun. '40), Trans: 
State Ramee Dept., Montpelier (Res 
Bradford), 


Epve_MaN, Ira Danret (Jun. "40), Draftsman 
Snead & Co., 96 Pine St. (Res., 102 Wade : 
Jersey City, N.J. 

Epwarps, Stacy Wricur (Jun. '40), Regional 
San Engr., State Dept. of Health, City Hajj 
Kerrvilie, Tex. 

Evson, Cuaries Ropert (Jun. '40), Asst. Road 
Designer, State Highway Comm., State House 
Annex (Res., 1512 North Meridian St., Apt 
19), Indianapolis, Ind. 


Eroie, Jonn Francis (Jun. West 2438 
Pacific, Spokane, Wash. 


Escu, James Georoe, Jr. (Jun. '40), Field Insp 
Sun Oil Co., 2117 National Bank Bidg., De 
troit, Mich. 


Evans, Menry (Jun. '40), Traffic Engr 
Automobile Club of Southern California, 260) 
South Figueroa, Los Angeles, Calif. 


Ewett, WaLteR WORTHINGTON 
2525 Reisterstown Rd., Baltimore, 


FALKIn, Murray (Jun. ‘40), unior Engr 
Lynn Const. Co., 11 West 42d St., New York 
(Res., 1280 East 18th St., Brooklyn), N.Y 


Farr, DonaLp (Jun. '40), Asst. Sign and 
Traffic Supervisor, State Highway Dept. 
Santa Fe (Res., 429 North Maple, Albuquer 
que), N. Mex. 


Fecan, Joseen (Jun. '40), 1906 G St 
N.W., Washington, D.C. 

Roy Caror (Jun. '40), Draftsman 
Siems Drake Puget Sound, Dutch Harbor 
Alaska. 

James Orr (Jun. '40), Junior Asst 
Carnegie-Illinois Steel Corp., 3400 East 89th 
(Res., 7337 Coles Ave.), Chicago, Il. 


Frisuer, Cuaries Leany (Jun. *40), Junior Engr 
Housing Authority of New Orleans, Gibson 
and Milton Sts., New Orleans, La. 


Firzoeratp, Joun Paut (Assoc. M."40), Asst 
Designer (Hull), Geo G. Sharp, 30 Church St., 
New York (Res., 35-35 Ninety-Fifth St., Jack- 
son Heights), N.Y. 


FLORANCE, Kirk B. *40), Rodman, De 
Roads and Irrig., State House, Lincoln 
Red Cloud), Nebr. 


Forstnorr, Joserm Roserr (Jun. ‘40), Asst 
Engr., State of Ohio, State Highway Garage 
Sidney (Res., 119 North Walnut St., Celina), 
Ohio. 

Fox, Georce (Jun. "40), With US 
Navy, Navy Yard (Res., 1837 Ocean Ave 
Brooklyn, N.Y. 

Fry, Berwyn Josers (M. ‘40), Chf. Engr., E. J 
Albrecht Co., 2632 West 26th St., Chicago 
Til. 

Fuquay, Agcure Garru (Jun. '40), Junior Insp 
State Highway Dept., College Drive (Res 
723 Orange St.), Abilene, Tex. 


Gane, Nicworas (Jun. '40), Rodmas 
Eng. Dept., G.N. Ry. (Res., 1323'/: University 
Ave.), Grand Forks, N.Dak 


Gaustap, Hersert Hewerr (Jun. *40), Care 
Kimberly-Clark Corp., 142 Third St., Neenah 
Wis. 

Vernon (Jun. 420 Wal 

, Apt 218, Seattle, Wash. 


Goopman, Lawrence Evoens (Jun. ‘40), 706 
West Iowa St., Urbana, III. 


Goopricu, Frank Nosrine (Jun. '40), Jumor 
Engr., Southern California Gas Co., 1700 
Santa Fe, Los Angeles (Res., 315 South Wash 
ington, Whittier), Calif. 

Graver, Ropert (Jun. *40), Detailer 


Bethlehem Steel Co., Bell and Abby S& 
(Res., 149 Como Ave.), Buffalo, N.Y 


Green, Hersert Srencer (Jun. '40), Designer 
Harza Eng. Co., 27 Cumberland St., Charles 
ton, S.C. 

Greene, Kennetu Joun (Assoc. M.'40), With 
Consolidated Aircraft Co (Res., 4608 
Georgia St.), San Diego, Cali 


Grecory, Paut (Jun. '40), Laborator) 
Asst., State Highway Dept. (Res., 406 We" 
15th St.), Austin, Tex. 


Gunprum, Norman Henry (M. '40), Asst. [igh 
way Engr., State Div. of Highways, Dep't ° 
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Works and Buildings, Centennial Bldg 
1514 South 5th St.), Springfield, I) 


«, Santo Henry (Jun. 40), Instrument- 
Geo. A. Fuller Merritt, Chapman & 
Naval Air Station, Quonset Point (Res., 
mwood Ave., Providence), R 


Lams (Jun. '40), Univ. of Tennessee, 
eventeenth St., Knoxville, Tenn. 


Ropert STEVENSON, (Jun. *40), 
e. Geology Dept., Georgia School of Tech- 
cy, Atlanta, Ga. 


Groros (Jun. '40), 1827 White 
«. Knoxville, Tenn. 


ix, Gripert (Jun. '40), Graduate 
ise, Mass. Inst. Tech., Cambridge, Mass. 


ive, Cmartes Francis (Jun. "40), With 

-andard Oil Co. of Ohio, Midland Bidg., 
evelenss Ohio. (Res., 237 ‘Deverill St., Lud- 
, Ky.) 


Wiarrep Tuomas (Jun. °40), Office 
State Highway Dept. (Res., 902 Upson 
e.), El Paso, Tex. 


Hansen, Harotp Wooprow (Jun. "40), Student 

Highway Eng. Aide, Dept., 

246 University Ave., (Res., 3232 
Blaisdell Ave., Minn. 


Hansen, Warren Lours (Jun. "40), Surveyor, 
Lehigh Valley R.R., Ft. of Johnson Ave., Jersey 
City (Res., 71 Washington Ave., Irvington), 
NJ 

Harpy, Wm.1am (Jun. '40), Chf. of 
Party, Henry F & Son, White 
Brookline (Res., 42 Main St., ‘Cochituate). 
Mass. 


Hares, Henry BULLARD, (Jun. '40), Drafts- 
man, Union Bay & Paper Corp. (Res., 124 East 
State St.), Savannah, Ga. 


Havenner, Josepn (Jun. '40), Research 
Fellow, Bureau for Street Traffic Research, 
Vale Univ. (Res., 195 Whitney Ave.), New 
Haven, Conn. 


Hawke, James (Assoc. M. "40), Care, 
U.S. Engr. Dept., Customs House, Nashville, 
Tenn. 


Hays, Davip Duncan (Jun. '40), Riverton, Wyo. 


Henman, Jonn Evvin (Jun. 40), With Turner 
Constr. Co., 420 Lexington Ave., New York, 
N.Y. (Res., 724 North Lime St., Lancaster, 
Pa.) 

Herrema, Ropert Myron (Jun. °40), Asst., 
Turner Constr. Co., 420 a Ave. (Res., 
139 Payson Ave.), New York, 


Hicks, Freep Lioyp (Assoc. M. ‘40), Highway 
Draftsman and Designer, State Highway 
Dept., 2 Capitol Sq. (Res., 737 Yorkshire Rd., 
N.E.), Atlanta, Ga. 


Hicks, Devpert (Assoc. M. ‘4(), 
Room 740 Midland Bidg., Cleveland, Ohio. 


Hus, Crype (Jun. Draftsman 
Chicago Pump Co., 2336 Wolfram Sq (Res., 
949 Balden Ave.), Chicago, Ill 


Hinxson, Newton Lowett (Assoc. M. *40), 
Designing Engr., Harza Eng. Co., 27 Cumber- 
land, Charleston, S.C. 


Hrremcocx, Curnton Argtuur (Jun. '40), 262 
North 9th St., Laramie, Wyo 


Hoposs, HERBERT (Jus "40), 304 East 
178th St., New York, N.Y 


Hose, Epwarp Dominic (Jun. Rodman, 
Gulf Research & Development Co., Box 150, 
Alexandria (Res., 8000 Nelson St., New Or- 
leans), La. 


Paut (M. ‘'40), Asst. Road Engr., 
Board of Wayne County Road Commrs., 
3800 Barlum Tower (Res., 17781 Northrop), 
Detroit, Mich. 


Houk, Ivan Epoar, Jr. (Jun. 40), Junior Engr., 
U.S. Bureau of Reclamation, Friant, Calif. 


Hoyt, Warren Hrram (Assoc. M. ‘40), Asst 
City Engr., City Hall (Res., 1030 Forty-Fifth 
St.), Emeryville, Calif. 


Home, Virom Lawrence (Jun. ‘40), Engr., 
lr J. Hume Co., 435 Hamilton Ave., Lorain, 


Uhio. 


Husrep, Harotp Benjamin (Jun. '40), Drafts- 
man, Am. Bridge Co. (Res., 610 Park Rd.), 
Ambridge, Pa. 


Imsopen, (Assoc. M. ‘40), 
wo Mgr., Town Hall, Bloomfield, Conn. 


ise risen, Orson ALLEN (Jun. Missionary, 
rch of Jesus Christ of Latter-day Saints, 

‘New England Mission, 7 Concord Ave., Cam- 
riage. Mass. (Res., 329 Main St., Nashua, 


) 


Kavoen, James (Assoc. M. ’40), Special 

r., CM. St.P. & P.R.R., 321 West Everett 

(Res., 333 Center St., Cedar- 
is. 


Kine, Rates Wenpon (Jun. 40), Structural 
Draftsman, Am. Bridge Co. (Res., 325 Elm 
Rd.), Ambridge, Pa. 


Kouim, Rocer Epwarp (Jun. '40), Stress Engr., 
Boeing Aircraft Co., getown Substation 
(Res., 1800 McClellen), Seattle, Wash. 


Krason, Ferpinanp Carot (Jun. *40), Junior 
Civ. taogr, wry Dock Associates, Norfolk 
_ y Yard, — (Res., 41 Decatur 

, Cradock), 


Morris Lucius (Jun. '40), Engr., 
S. Rabinowitz Iron Works, 199 Norfolk St., 
Newark, 


Kruse, Haroip (Jun. 40), 580 Mid- 
gard Rd., Columbus, Ohio. 


Ku, Hsren-Hstano (Jun. '40), 801 Hayes St., 
West Lafayette, Ind. 


Kunze, Atpert Tenant (M. '40), San. Engr., 
Wayne County Road Comm., 3800 Barlum 
Tower, Detroit (Res., 144 Poplar St., Wyan- 
dotte), Mich. 


Leeson, Erwoop Ricuarp (Jun. ‘40), Asst. 
Hydr. Engr., U.S. Geological Survey, Box 
138, Rolla, Mo. 


Lewis, Lester Marx (Jun. '40), Asst. Engr., 
Constr. Div., E. I. du Pont de Nemours & 
Co., Indian Head, Md. (Res., 3219 McKinley 
St., N.W., Washington, D. C.) 


Liu, Wayne Percy (Jun. 40), Care, Magnolia 
Petroleum Co., Box 900, Dallas, Tex. 


Lorsette, Donato (Jun. ‘40), Asst. 
San. Engr., State Board of Health, State House 
(Res., 9 Hutchins St.), Concord, N.H 


LONERGAN, RicHaRD (Jun. '40), Eng 
Aide, East Bay Cities Sewage Disposal Survey 
City Hall, Berkeley (Res., 372 Twenty-Sixth 
Ave., San Francisco), Calif. 


Lookup, WaRNerR (Jun. '40), Structural 
Designer, Van Rensselaer P. Saxe, 100 West 
Monument St. (Res., 225 West Monument 
St.), Baltimore, Md. 


McCreary, Apriet Raymonp (M. ‘40), Archt. 
and Engr. (Fulton & McCreary), 5716 Euclid 
Ave., Cleveland, Ohio. 


McEnary, Ropert Reep (Jun. 40), Asst. Master 
Carpenter, G.N. Ry., Great Falls, Mont. 


McEvoy, Ropert (Jun. 40), Drafts- 


man, E. I. du Pont de Nemours & Co., Inc. 
(Res., Seaford Inn), Seaford, Del. 


Makar, Tuomas Josern (Jun. °40), Ist Lt, 
Headquarters 2d Battalion, 121st Field Ar- 
tillery, 32d Div., Camp Beauregard, La. 


MANLEY, Harotp Leonarp (Jun. °40), Asst. 
Eng. Aid, U.S. National Bureau of Standards 
oe” 3634 Jenifer St.. N.W.), Washington. 
D.C. 


MANSELL, Bert Evan (Jun. '40), 286 Chestnut 
Hill Ave., Brighton, Mass. 


MarKet, Lyman ArtTHUR (Assoc. M. ‘40), 
Associate Engr., U.S. Engr. Office, 751 South 
Figueroa St., Los Angeles, Calif 


MARSHALL, CHARLES THOMAS (Jun. '40), Deputy 
Building Insp., City of Phoenix, City Hall 
(Res., 2542 North 9th St.), Phoenix, Ariz. 

Marusicu, ANTON Jonn (Jun. Aggregate 
Insp., State Highway Dept., Box 126, Curtis 
(Res., Thomaston), Mich. 


Matuev, Ropert Ricwarp (Jun. 40), Box 80, 
Submarine Base, Coco Solo, Canal Zone. 


Jack ANpRew (Jun. ‘40), Asst 
Engr., State Highway Dept., 1851 Korbel, 
Columbus, Ohio. 


MatTTHEews, WILLIAM James (Jun. '40), Senior 
Eng. Aid, U.S. Engrs., Berth 88, San Pedro 
(Res., 4622 East 3d St., Long Beach), Calif. 


Mayer, Mayer, Jr. (Jun. 40), With Federal 
Barge Lines (Res., 826 Pecan St.), Helena, 
Ark. 


Meats, Jasper Wape (Jun. 40), Engr., James 
McHugh, 6449 South Park Ave. (Res., 3154 
Redwood Rd.), Chicago, Ill. 


MBISSNER, VERNON STEVEN (Jun. '40), 300 Shafer 
Bldg., Seattle, Wash 


Meson, Lewrs Byron (Jun. 40), 135 North 
25th St., Corvallis, Ore. 


Dwicutr Fox (Jun. ‘40), Box 122, 
Manhattan, Kans. 


Morcan, Georce (M. ‘'40), Supt., Giffels & 
Vallet, Inc., Marquette Bidg. (Res. 600 
Pingree St.), Detroit, Mich. 


Morrissett, Marion Roperts (Jun. ‘40), 
Junior Engr., Seaboard Air Line Ry., Room 3 
Union Station, Savannah, Ga. 


Newson, Crype Epwarp (Jun. '40), 2028 Cleve- 
land Bivd., Granite City, Ill. 


Nevson, Froyp Leroy (Jun. '40), Junior Bridge 
Draftsman, Dept. of Roads and Irrig., State 
House (Res., 1245 Garfield), Lincoln, Nebr. 
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Neweero, Arraur (Jun. 40), Washing- 
ton Univ., St. Louis, Mo. 


Norton, Joun Kennepy (M. '40), Road Engr., 
Wayne County Road Comm., 3800 Barlum 
Losey (Res., 18890 Bretton Drive), Detroit, 
Mich. 


Oxsay, IsmMam Metrm (Jun. ‘40), 130 Esret 
Efendi Sok, Pangalti, Istanbul, Turkey. 


Roy Epwin (Jun. '40), Junior Hydr. 
Engr., U.S. Geological Survey, 808 New Post 
— (Res., 1922 Berkeley Ave.), St. Paul 

inn. 


Orme, Samust Avirn (Jun. °40), Squirrel 
Idaho. 

Parrmerer, Louris Stamt (M. '40), Cons. Engr., 
105 Chester Court, Peoria, Ill. 


Pease, Russet. Suerarp (Jun. ‘40), Field 
Office Mgr., Merritt Chapman, Scott & George 
A. Fuller, Quonset Point mes. 22 Beechwood 
Drive, East Greenwich), R.I 


Pectier, Frepreic Evoens (Jun. ‘40), Test 
Engr., Worthington Pump & Machinery yw 
Harrison, ae (Res., 657 East 26th 
Brooklyn, N.Y.) 


PeTrerson, Epwarp (Jun. '40), Drafts- 
man, Guy F. Atkinson Co., Enumclaw, Wash 


PouLsen, Frank (Jun. 40), 2d Lt., U.S. Army, 
3d Ordnance Co., Fort Lewis, Wash 


Provine, Rosert Burton (jun. '40), Camp 
G-101-N, Bloomfield, N.Mex. 


Py_e, Mitton ALLenpER (M. Asst. Prof., 
Civ Eng., Univ. of Maryland (Res., 4609 
College Ave. ), College Park, Md. 


Quess, Frep (Jun. 40), Engr., State 
Highway Comm., State House Annex Bldg., 
Indianapolis, Ind. 


Rav, Liewetyn, Jr. (Jun. "40), Sale 
Engr., Ludowici-Celadon Co., Chicago, 22 East 
16th Ave., Columbus, Ohio. 


Reap, Joun Winsurp (Jun. Student Engr. 
Panama R R., Balboa Heights, Canal Zone. 


Reep, Georce Dewey (Assoc. M. '40), Asst. 
Public Health Engr., U.S. Public Health Serv- 
ice, 617 Vine St. (Res., 3931 Plainville Rd.), 
Cincinnati, Ohio. 

Reiwy, Perer Josernm (Assoc. M. '40), Treas., 

y & Hendersou Associates, Inc., 45 East 
17th St., New York, N.Y 


Leonarp (Jun. ‘40), Eng. Ap- 
prentice, M. of W. Dept., P.R.R., 402 West 
College, Greenville, Ill 


Retr, Jostam FRANK (Assoc. M.'40), Associate 
Agri. Engr., SCS, U.S. Dept. of Agriculture, 
Poteau, Okla 


RICHARDSON, Forp, Jr. (Jun. '40), Chainman 
Consolidation Coal Co., Watson Bldg. (Res. 
519 Gaston Ave.), Fairmont, W.Va 


RIBBEN, THORBURN Rees (Jun. Draftsman, 
Pacific Ry. Equipment Co., 5700 Eastern, 
Los Angeles, Calif 


Roats, Georoe (Jun. Chainman, N.P.Ry., 
Tacoma (Res., Richmond Beach), Wash 


Roperson, Ceci. Tuomas (Jun. ‘40), Junior 
Ordnance Insp., War Dept., Post Office Bldg., 
Pittsburgh, Pa. (Res., Mays Lick, Ky.) 


Rocers, (Jun. '40), Care, Caddo 
County Health Unit, 325 West Broadway, 
Anadarko, Okla. 


Georce (Jun. 40), Junior Civ. 
Engr., Francisco & Jacobus, 511 Fifth Ave., 
New York (Res., 424 Beach 120th St., Rock- 
away Beach), N.Y 


SaMUELSON, HyMAN (Jun. '40), 3938 Delachaise 
St., New Orleans, La 


SANDLIN, Frep Core (Jun. '40), Rodman, State 
Highway Dept., Voth Rd., Beaumont, Tex 


Scarsrovucs, Ben ALLEN (Jun. Junior Civ 
Engr., U.S. Forest Service, Oxford, Miss. 
(Res., 2532 Seventeenth St., Ensley, Birming- 
ham, Ala.) 


Scuake, E_mer Epwarp (Jun. '40), Asst. Engr., 
City of Davenport, City Hall (Res., 2035 West 
Ist St.), Davenport, lowa. 


ScHWERSENZ, GERARD (Jun. '40), Eng. Foreman, 
Automatic Steam Products Co., 2° West 25th 
(Res., 255 West 10lst St.), New ‘ork, N.Y. 


Scrivner, James Danrer (Jun. astrument- 
man, State Highway Board, Cleveland, Ga 


Suaver, Joun Warson (Jun. '40), Traffic Eng. 
Aid, Traffic Dept., Div. VII, State Highway 
Dept., 313 Second and Spring St. Bldg. (Res., 
2553 Mallory St.), Los Angeles, Calif 

SHeAHAN, EpmuND Corpertt (Jun. '40), 47 Pros- 
pect St., Somersworth, N.H. 


Suerarp, Ropert Easton (Jun. 40), Eng. Aide, 
U.S. Engr. Dept., Mud Mountain Dam, 
Enumclaw, Wash. 
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Merete (Jun. 40), Eng 
Design Dept State Highway 
1043 College 


SHILLING 
Draftsman 
Comm., Masonic Temple (Res., 
Ave.), Topeka, Kans 


Attan Marvin (Jun. '40), 10475 Kin- 
nard Ave, Los Angeles, Calif 


SKOWRONEK Lester Joun (Jun. ‘40), 353 
Massachusetts Ave., Cambridge, Mass 


SLAIGNnT Prank Dove. Jun '40), With 
Pabricated Steel Constr. Div., Bethlehem Stee! 
Co 8301 South Stewart Ave. (Res, 6545 
South Union Ave Chicago, Ill 

Sern, Darcet Cart (Jun. 40), Chainman, State 
Dept. of Public Works, Bureau of Highways, 
Box 780, Pocatello, Idaho 


Ssrru, Daviw Barry (Jun. Instr., Alabama 
Polytechnic Inst., 417 Sanford Ave., Auburn 
Ala 

Surrn, Wayne Wrenter (Jun. '40), Illinois Inst. 
of Technology, 3254 South Michigan, Chicago, 

Sopano, Wartrer Horace (Jun. '40), Drafts- 
man, Fore River Shipbuilding Plant, Bethle 
hem Steel Corp., Quincy (Res., 64 Endicott 
St., Canton), Mass 


SON NICHSEN Joun CHRISTIAN (Jun *40), 
Bridge Draftsman, Bridge Dept., State High- 
way Dept. (Res., 100 West 18th St.), Olympia, 
Wash 

Jouwn Norman (Assoc. M. ‘40), 
Asst. Engr., Pacific Gas & Elec. Co., 245 Mar- 
ket St., San Francisco, Calif 


Sranper, Ricwuarp RAMSAY (Jun ‘40), Engr., 
Mansfield Asphalt Paving Co., Rear 31 East 
Orange St., Mansfield, Ohio 


Stearns, (Assoc. M. '40), Asst 
Prof., Civ. Eng., Rhode Island State College, 
Kingston, R.I 


Srem, Leow (Jun. '40), 726 North Breed St., 


Los Angeles, Calif 


Sretver, VeRNon FrepericK (Jun. Drafts- 
man, Am. Bridge Co. (Res., 933 Latimer Ave.), 
Ambridge, Pa 


Srone, Livincron, Jr. (Jun. ‘40), 
Rodman, Caye Const. Co., Inc., 356 Fulton 
St. (Res., 473 Bay Ridge Parkway), Brooklyn, 
N.Y. 


Swarrwout, Wu.tam Henry, Jr. (Assoc. M. 
'40), With New York City Tunnel Authority, 
200 Madison Ave., New York (Res., 19 Maple 
St., Brooklyn), N.Y 


Wenvett Roserrt (M. ‘'40), Asst. 


700 Midland Bldg., Cleve- 


Engr., Erie R.R 
land, Ohio 
Sweer, James (Assoc. M. Acting 
Hydrologic Supervisor, U.S. Weather Bureau, 
Albany (Res., 22 Stratton Pl., Delmar), N.Y. 


Taner, Maamoov Kaan (Assoc. M. '40), With 
Albert Kahn, Associated Archts. and Engrs., 
Inc., New Center Bldg. (Res., 69 West Beth- 
une), Detroit, Mich 


TAKAYAMA, Surcro Jutrus (Jun. *40), Surv., 
J. BE. Haddock, Ltd., 3578 East Foothill Blvd. 
(Res., 310 West Green St.), Pasadena, Calif. 


Tempieron, ALEXANDER SHANNON (Assoc. M 
'40), Constr. Engr., E. I. du Pont de Nemours 
& Co., Tennessee Powder Co., Millington (Res., 
2515 Yale St., Memphis), Tenn 


Turesaup, Meont Preeree (Assoc. ‘40), 
With State Div. of Water Resources, State 
Public Works Bidg Res 4339 Broadway), 
Sacramento, Calif 


Turer, Josern (Assoc. M. "40), Court 
House, Newport (Res., 811 Fifth Ave., Day- 
ton), Ky 

Tocasakt, Mrnorv (Jun. "40), 1022 Forest, Ann 
Arbor, Mich 

Trescer, Georce Wiison, Jr. (Jun. 40), De- 
tailer, Am. Bridge Co. (Res., 434 Taft St.), 
Gary, Ind 

Tussinc, Jomn ALEXANDER (Assoc. M. ‘40), 
Structural Engr., Baltimore Steel Co., 1400 
Eastern Ave Baltimore (Res., 58 Mellor 
Ave., Catonsville), Md 


Van Busxrex, Paut (M. 40), Engr., Port of 
Detroit Comm., 3902 Barlum Tower (Res., 
1524 Clairmount Ave.), Detroit, Mich 


Vavoenur, Georce (Jun. '40), 737 East 


Cypress, Burbank, Calif 


Viner, Roperr Victor (Jun. 707 Kentucky 
Ave., S.E., Washington, D.C 


Watnwerour, Cy (Assoc. M. ‘°40), 
Technical Foreman Engr., U.S. Grazing Serv- 
ice, CCC, G-121, Cherry Creek. Nev 

WaALDENMAIER, Atpert (M. ‘40), 
State Field Engr, Federal Works Agency, 
WPA, Caswell Bidg., Raleigh (Res., 720 Hay 
St., Fayetteville), N.C 


Warper, (Jun. 40), Civ 
Engr, Lockwood & Green Engrs., Inc., Camp 
Shelby Res. 866 Main St., Hattiesburg), 
Miss 


WARNER Marvin Ettisworrs (Jun. 
Draftsman and Res. Insp., Roberts and 
Sehaeffer Co., 2017 S St., N.W., Washington, 
D.C 

Watter Wesstrer (M. ‘40), Chf. 
Engr., Southwestern Constr. Co., 3802 Cal- 
houn Ave. (Res., 2128 West Main St.), Hous- 
ton, Tex 

Watson, Artaur Rer (Jun. '40), With Holly 
Sugar Corp., Hamilton City, Calif. 


Waxman, Davrp (M. '40), Mer., Asphalt Sales, 
Shell Oil Co., Inc., 50 West th St. New York. 
N.Y 


Weaver, Raven (Jun. '49), Office Mgr., 
Universal Concrete Pipe Co., Inc., Box 92 
(Res., 46 Trafalgar St.), Rochester, N.Y. 


Weeks, Wittram Atrrep (Assoc. M. ‘40), 
Eng. Insp., Grade 4, Board of Water Supply, 
346 Broadway, New roe rae 6706 Sixty- 
Fourth St., Ridgewood), N. 


Saut (Jun. '40), 3121 Mount Pleasant 
, Washington, D.C. 


Wenk, Epwarp, Jr. (Jun. Architectural De- 
signer, 2260 Brookfield Ave., Baltimore, Md. 
(Res., 12 Sumner Rd., Cambridge, Mass.) 


Wrensenrecp, (Jun. Graduate House, 
Mass. Inst. Tech., Cambridge, Mass. 


Wurata, Suto Werner (Jun. ‘40), Junior 
Hydr. Engr., U.S. Geological Survey, 511 
Board of Trade Bidg., Indianapolis, Ind. 


Witey, Joun Epwarp (Assoc. M. *40), Engr.- 
Secy., Associated Gen. Contrs. of Wyoming; 
(Quinn-Wiley Co.) Plains Hotel (Res., 3419 
Warren Ave.), Cheyenne, Wyo. 


Jor, Jr. (Assoc. M. °40), Vice- 
Pres. in Chg., Florida Office, Russell & Axon, 
4903 Delmar Blvd, St. Louis, Mo. (Res., 
413 South Palmetto Ave., Daytona Beach, 
Fla.) 

Wrtson, Joun Greson, Jr. (Jun. Estimator, 
Keller Concrete Constr., 1108 Sixteenth St., 
N.W., Room 301 (Res., 5830 Southern Ave., 
S.E.), Washington, D.C. 


Garrett (Jun. °40), Asst. 
Engr., Dravo Corp., Neville Island, Pitts- 
burgh, Pa. 

Zanip, Fuap Aumep (Jun. *40), 432 Thompson 
St., Ann Arbor, Mich. 


Zick, Leonarp Paut, Jr. (Jun. '40), 3254 South 
Michigan, Chicago, 


MEMBERSHIP TRANSFERS 


Besozz1, Leo (Assoc. M. '36; M. °40), Cons. 
Engr., 314 Hammond Bidg., Hammond, Ind. 


Butiock, Cartos DeWrrt (Jun. "35; Assoc. M. 
‘40), Engr., Federal Works Agency, PWA, 
City Hall, Vinita, Okla. 

Campee tt, Frank Brxey (Jun. '28; Assoc. M. 
‘37; M. °40), Associate Engr., U.S. Engr. 
Office, Nashville, Tenn. 


Cantine, THomas Rosrnson (Jun. Assoc. M. 
‘40), Asst. Engr., Corps of Engrs., U.S. Army, 
628 Pittock Block, Portland, Ore. 


Leonarp (Jun. "33; Assoc. M. °40), 
6909 One Hundred and Eighth St., Forest Hills, 
N.Y. 

Cowen, Crester (Jun. Assoc. 
M. *40), Gen. Contr., 321 Iowa Ave., Chick- 
asha, Okla. 


Csanyt, Lapis Henry (Assoc. M. '35; M. *40), 
Asst. Engr., Supt., Municipal Asphalt Plants, 
Dept. of Borough Works of Manhattan, 501 
East 90th St., New York (Res., 86-45 Chelsea 

t., Jamaica), N.Y. 


Dwyre, Burton (Jun. "24; Assoc. M. 
"30; M. °40), State Highway Engr., State 
Dept. (Res., 415 Canyon Rd.), Santa 
F ex 

Earnest, Georocre Brooxs (Assoc. M. "35; M. 
"40), Asst. Prof., Civ. Eng., Case School of 
Applied Science, University Circle, Cleveland, 
Ohio. 

Finck, Herspert Ferprnanp (Assoc. M.'25; M. 
'40), Power, Civ. and Hydr. Engr., Ecusta 
Paper Corp., Pisgah Forest (Res., Main St., 
Brevard), N.C. 


Fiscuer, Purre Conrap (Jun. "37; Assoc. M. 
‘40), Transitman, Dept. of Water Supply, 
Gas and Electricity, Room 2449 Municipal 
Bidg., New York, N.Y. 


Furnt, Raymonp (Jun. 35; Assoc. M. 
'40), Field and Office Engr., Frazier-Davis 
Constr. Co., 1319 Macklind Ave., St. Louis, 
Mo. (Res., 14 Sycamore Rd., Mahopac, N.Y.) 


Fraser, Rosert Hamitton (Jun. "38; Assoc. 
M. '40), Estimator, Chemical Constr. Corp., 
30 Rockefeller Plaza (Res., 241 East 52d St.), 
New York, N.Y 

Gatnes, Frank Penvieton (Jun. "29; Assoc. M. 
‘40), Associate Engr., U.S. Engrs. (Res., 2502 
West Ashwood Ave.), Nashville, Tenn. 

Garpner, Ropert (Jun. "33; Assoc 
M. *40), Hydr. Engr., Bureau of Encroach- 
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ments, State Dept. of Forests and Water 
Education Bidg. (Res, 3246 Green %&) 
Harrisburg, Pa. 


Caries Sruart (Assoc. M. 
M. '40), Engr., Met. Water Dist. of Souther, 
California, 306 West 3d (Res., 3017 La Pay 
Los Angeles, Calif. 


tres. 373 Rd, 
Baltimore), Md. 


Herter, RaymMonp Ernest (Jun. '30; Assoc. 
"40), Associate Highway Engr., Public Roads 
Administration, South Chicago Post Office 
Bidg., Chicago, Ill. 


Huesner, Joun Bravy (Jua. "31; Assoc M 
‘40), Asst. Engr., U.S. Engr. Dept., Gay Bidg 
Little Rock, Ark. . 


Ivy, RaymMonp Jenninos (Jun. "37; Assoc. 
"40), Asst. Bridge Engr., State Div. of High. 
ways, Box 1499 (Res., 1833 Third Ave) 
Sacramento, Calif. 


Jongs, Wesvey (Assoc. M. '28; M. '40) 
Consultant, 429 East Phil Ellena St., Phila. 
delphia, Pa. 


(Jun. "31; Assoc. M. "39). 
Senior Traffic Engr., State Highway and 
Public Works Comm., Raleigh, N 


Murpeny, BaymMonp (Assoc. M. 
M. 40), Engr., U.S. Indian Service, 215 Treasure 
State Bldg., Billings, Mont. 


NauMAN, ArtHuR CHARLes (Jun. Assoc. M 
*40), Quartermaster, CCC, Headquarters, 6th 
Corps Area, War Dept., 20 North Wacker 
Drive (Res., 2629 Greenleaf Ave.), Chicago, 
Ill. 


Pinvyan, Ronatp Aucust (Jun. "32; Assoc M. 
'40), Engr., Ford J. Twaites Co., Architects 
Bidg. (Res., 415 South Burlington Ave.), Los 
Angeles, Calif. 


Pout, THomas (Jun. "31; Assoc. M. °40), Topo. 
graphical Section Head, Dept. of Hospitals, 
City of New York, 125 Worth St., New York 
(Res., 673 Fifty-Ninth St., Brooklyn), N.Y, 


SANTACRUZ, ARMANDO, JR. (Jun. "24; Assoc. M 
‘31; M. °40), Director, Technical Control 
Federal Dept. of Communications and Public 
Works (Res., Cerrado Amores 24, Colonia de! 
Valle), Mexico, D.F., Mexico. 


Scuroeper, Emi (Jun. "28; 
Assoc. M. °40), Asst. Civ. Engr., Transit 
Comm., 270 Madison Ave., New York (Res. 
3143 Eighty-Fifth St., Jackson Heights), N.Y. 


Ernest Ricwarp (Jun. Assoc. M 
*40), Capt., Quartermaster Reserve Corps, 
U.S. Army, Fort F. E. Warren, Cheyenne, 
Wyo. 


Scuwecier, Ramon Mires (Jun. '29; Assoc. M 
*40), Materials Engr., Public Roads Adminis- 
tration, Box 3900 (Res., 3800 North East 78th 
Ave.), Portland, Ore. 


Srexrecsx:, Georce (Jun. "31; Assoc 
M, °40), Erosion Engr., TVA, Forestry Bldg., 
Norris, Tenn. 


Soma, Georce Epwarp (Jun. Assoc. M 
'40), Structural Designer, Madigan-Hyland, 
28-04 Forty-First Ave., Long Island City (Res., 
28 Rathburn Ave., White Plains), N.Y 


Davip (Jun. Assoc. M. "30; M 
40), Mer., Manhattan Dist. Office, WPA 
70 Columbus Ave., New York (Res., 1464 
East 10th St., Brooklyn), N.Y. 


Sraniey, CLraupe Jr. (Jun. ‘26 
Assoc. M. M. °40), Cons. Engr. (Stanley 
Eng. Co.), 301 lowa Ave., Muscatine, lowa 


Travis, Wayne Ivan (Jun. "34; Assoc. M. ‘40) 
Associate Engr., U.S. Geological Survey, 505 
Hydraulics Laboratory, lowa City, Iowa. 


Urrt1, Leopotp (Jun. Assoc. M 
40), Structural Steel Insp., Chicago Rapid 
Transit Co., 72 West Adams St. (Res., 4516 
North Lawndale Ave.), Chicago, Ill. 


WALLENtvs, Joun (Jun. "28; Assoc. M 
'40), Supervisor, P.R.R., Room 202 Penasy!- 
vania Station (Res., 3650 Ellerslie Ave 
Baltimore, Md. 

Weis, Leontpas (Jun. '37; Assoc. M 
*40), Chf., Soil Mechanics Laboratory, 
Waterways Experiment Station, Vicksburg, 
Miss. 

Warre, Epwarp (Jun. "34; Assoc. M 
40), With Spencer, White & Prentis, Inc 
Portsmouth (Res., 1330 Willow Wood Urve 
Norfolk), Va. 


REINSTATEMENTS 
Gorman, Frank Les, M., reinstated Nov 
1940. 


RESIGNATIONS 


Lercuton Bonp, Jun., resigned Dec. 
940 
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LOW 
MAINTENANCE 


n economy factor in cast 
pipe that is usual, 
ther than exceptional, in 
er works experience. An 
vartial survey among 
rly 200 water works su- 
rintendents show that the 
tenance cost of cast 
pipe is far below that 
ny other pipe material 
h has been in use long 
igh for the recording of 
nelusive data. 


SALVAGE VALUE 


Unretouched photograph of 24-inch 
cast iron pipe salvaged and relocated 
in St. Paul, Minn. After 33 years of 
service in its original location the en- 
gineers reported it was “good as new” 


AST IRON PIPE RESEARCH 


AST 


Water Operations Supt., Seattle Water Dept. 


SEATTLE, WASHINGTON 


In 1931 the City of Seattle installed 
approximately 10,000 feet of 42-inch 
cast iron pipe to supply our large north 
and northwest intermediate districts. 
For the 9 years this line has been in 
service there has been no mainte- 
nance cost whatsoever. We have 1000 
miles of distribution mains in our sys- 
tem, most of which are cast iron. Our 
cast iron distribution mains have been 
satisfactory and very low in mainte- 


nance cost. 


LONG LIFE 


Unretouched photograph of a section 
of a 110-year old cast iron water main 
in Philadelphia. This City also has a 
118-year old cast iron main in service 
—the oldest functioning water main 
in America. 


4 te B4 inches. 


mark. Cast iron pipe is made in sizes from 17 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 


January I, 1941 


The Constitution provides that the Board of Direction shall elect or upon the opinions of 
reject all applicants for admission or for transfer In order to well as upon the natu 
determine justly the eligibility of each candidate, the Board must Any facts derogatory 


depend largely upon the 
membership for information 

Every member is urged, 
therefore, to scan carefully 
the list of candidates pub- 
lished each month in Civu 
ENGINEERING and fo furnish 
the Board with data which 
may aid in determining the 
eligibility of any applicant. 

It is especially urged that 
a definite recommendation as 
to the proper grading be 
given im cach cage, inasmuch 


as the grading must be based 


GRADE 


Member 


Associate 
Member 


Junior 


Affiliate 


NuMBER | 


those who know the applicant personally a, 
re and extent of his professional experience 
to the personal character or professional 

reputation of an applicant 


MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commy. 
LENGTH OF RESPONSIBLE nicated to the Board. 
Genera. ReQuiremMent Aor AcTive CHARGE OF Communications relat; 
PRACTICE Worx "9 
Qualified to applicants are considered 
Jualihed to design as well as years . . 
to direct important work 35 years 12 years ROM* strictly confidential. 
The Board of Direction 
Qualified to direct work 27 years 8 years RCA* will not consider the appli- 
; b-professional ‘ cations herein contai f, 
for sub-professiona’ 20 y. ntained rom 
residents of North America 
Qualified by scientific acquire- 5 years until the expiration of 30 


ments or practical experience 35 years 12 years 
to cooperate with engineers 


* In the following list RCA (responsible charge-—Associate Member st - . 
years of responsible charge of work as principal or subordinate, and RCM (responsible expiration of 90 days from 


charge 


i.e, work of considerable magnitude or considerable complexity. 


APPLYING FOR MEMBER 


AMSBARY, FRANK CLIFFORD, JR., 
Tl Age 40) (Claims RCA 8.0 RCM 95) 


Champaign 


Dist. Engr., Dist. Engr., and (since July 1937) 
Road Engr. 


Henpon, Harry Houtman (Assoc. M.), Birming- 
ham, Ala. (Age 36) (Claims RCA 4.0 RCM 


8.7) 1925 to 1936 and 1938 to date with Jeffer- 
and Secy son County, Ala., as Transitman, Asst. Engr., 
San. Engr., and (since 1938) Chf. Engr.; in 
Biomoren, Eowtn, Kalamazoo, Mich (Age the interim Res. Engr., Birmingham Industrial 
51) (Claims RCA 2.1 RCM 19.3) July 1933 to Water Supply 


date with Michigan State Highway Dept 


Maintenance Engr, and (since Oct 


Engr 


CiarKke, Harowp, Los Angeles, Calif 


(Claims RCA 3.3 RCM 9.4) 


Dec. 1938 Asst. Engr., and Dec 
Associate Engr., U.S. Engr. Dept 


as 
1938) Dist 


Jackson, Ruet Reacan, Washington, D.C 
(Age 51) (Claims RCM 27.2) July 1938 to date 
with WPA, until Feb. 1940 in Illinois as Gen. 


Age 40) Supt., and (since Feb. 1940) in Washington, 
Aug. 1935 to D.C., as Asst. Director, Bidg. Sec., Eng. Div.; 
1938 to date previously Gen. Supt., Illinois Armory Board, 


Chicago, Ill.; previously general contractor. 


Kettey Wayne, Arkansas City, Jones, Josern Wriitam (Assoc. M.), Towson, 
Kans. (Age 40) (Claims RCA 4.3 RCM 7.5) Md. (Age 44) (Claims RCA 8.1 RCM 9.5) 
May 1921 to date with Atchison, Topeka & May 1922 to date with Baltimore & Obio R.R., 
Santa Fe Ry., as Rodman, Transitman, Asst as Inspector-Transitman, Field Engr., a 
Engr., Draftsman, Office Engr, Roadmaster, (since Oct. 1935) Res. Engr. 


and (since July 1939) Div. Engr 


Lane, Joun Eviiso0oN, Brooklyn, N.Y. (Age 41) 


DeJarnetre, Wri.ttaM Pou, Jr., Alexander City Claims RCM 20.0) March 1940 to date in 
Ala Age 36) (Claims RCA 4.4 RCM 11.1) private practice as Surlaz Development Corpo- 
Sept. 1932 to date with Alabama Highway ration; previously with Bureau of Rehabilita- 
Dept., as Res. Engr., Asst. Div. Engr., and tion, Insurance Dept., State of New York, as 
since March 1939) Div. Engr., 4th Div Property Rehabilitation Supervisor 

Foury, Josern Francrs, Somerset, Mass. (Age Linporen, Ray Harrison, Cambridge, Mass. 
51) (Claims RC 26.5 D 16.0) Jan. 1925 to date (Age 46) (Claims RCA 5.5 RCM 15.9) Feb 
with Callan Constr. Co., Inc., Bristol, R.1., 1918 to April 1935 with The Crandall Eng. Co., 
acting as Chf. Engr.; also at present acting and April 1935 to date Treasurer and Engr., 
as Chf. Engr. for four other companies, and Crandall Dry Dock Engrs., Inc. 

(Claims RCA 9.5 RCM 7.0) March 1926 to 

Fowier, Bincsam, Memphis, Tenn date with Whitehead & Kales Co., Structural 
Age 54) (Claims RCA 6.7 RCM 21.7) Sept Steel Fabricators and Engrs., since 1934 Vice- 
1918 to date with City of Memphis, Tenn., as Pres 

dd (si May 1919) Ci 
City ent (lacs Rasuck, Arruur Jacos (Assoc. M.), Milwaukee, 
Wis. (Age 49) (Claims RCA 3.5 RCM 13.8) 

Grae, Ricwarp Francis, Baltimore, Md. (Age Jan. 1933 to date Planning and Zoning Con- 

37) (Claims RCA 4.2 RCM 9.6) Feb. 1928 to sultant for many municipalities 


April 1929 Designer and, Aug 


1940 to date 


RIVIBRE, James Anprew (Assoc. M.), Tallahas- 


P t Eng Whitms R ardt & Smith; 7 
see, Fla. (Age 36) (Claims RCM 10.8) March 


in the interim Bridge Engr., Pennsylvania Turn 
K.. Ferguson 
Pennsy! 
Engr., Bureau 


pike Comm.; Structural Engr 


Co Bridge Designer, Bridge Div 


vania Dept. of Highways; Civ 
of Water, Reading, Pa 


Gramsrorrr, Emm ANTON ( Assoc 
Mass Age 48) (Claims RCA 5.6 RMC 
Sept. 1921 to date with Coll. of Eng., Northeast 
ern Univ, as Instructor, Asst. Prof 


M.), Boston 
14.3) 


Associate 


1930 to date with Florida State Road Dept., 
as Project Engr., Div. Engr., and (since Sept 
1937) Div. Engr. of Plans & Surveys. 


Surra, Lawrence Tatma, Chicago, Ill. (Age 43) 
(Claims RCA 6.3 RCM 11.9) Jan. 1935 to date 
Superv. Structural Designer and Res. Constr. 
Engr., Chicago (Ill.) Park Dist., Eng. Div.; 
Capt., Engr.-Reserve, U.S. Army. 


Prof., and (since May 1939) Prof. of Civ. Eng Strmpson, CLarence Amos (Assoc. M.), Ann 
and Chairmen of Dept Arbor, Mich. (Age 56) (Claims RCA 10.8 

Guerin, Georoe Vincent, Jr. (Assoc. M.), St RCM 5.9) Oct. 1926 to date Senior Engr., 
Paul, Minn Age 38) (Claims RCA 7.8 RCM Jensen, Bowen & Farrell 


5.6) June 1924 to date with Great Northern Ry 
Bridge Engr 


as Draftsman, Inspector, Asst 


and (since Jan. 1940) Bridge Engr 


Harcer, Kenpricx, Chicago, Ill 
(Claims RCA 12.7 RCM 15.5) Sept 
date Jun. Highway Engr., Asst 
Engr. of County Roads, and (since March 1933) 


Age 


53) 
1921 to 
Engr., Dist 


Struck, Raymonp Wiieer, East Orange, N.J. 
Age 53) (Claims RCM 21.2) May 1934 to 
date with Corps of Engrs., U.S. Army as As- 
sociate Engr., Engr., and (since Aug. 1936) 
Senior Engr. and (at present) Prin. Engr 


WANAMAKER, Westey, Little Rock, 
Ark. (Age 42) (Claims RCA 6.9 RCM 12.1) 


Dist. Engr., Dist. No. 10 (Cook County), State Sept. 1921 to date with U.S. Army, Corps of 


of Illinois, Div. of Highways 


Harvie, Henry, East Lansing, 
Age 41) (Claims RCM 16.5) July 1933 to date 1940 Asst. to US 


Engrs., as 2d Lieut., Ist Lieuwt., Capt., and at 


Mich present Major, in various capacities, since Aug. 


Div. Engr., Southwestern 


with Michigan State Highway Dept., as Asst Div 


10 


RCM* days, and from non-residents 


of North America until the 


Member standard) denotes years of responsible charge of IMPORTANT work, “= 
the date of this list. 


Writiams, NorMan FERDINAND (Assoc. M). 
Chattanooga, Tenn. (Age 41) (Claims RCA 
3.5 RCM 10.8) April 1924 to Feb. 1929 and 
Sept. 1931 to date with The Tennessee Elec 
Power Co. (in liquidation), as Asst. Engr 
Chf. Engr., and (since Aug. 1939) Mer. of 
Transporation and Vice-Pres., also Vice-Pres., 
Nashville Coach Co. 


APPLYING FOR ASSOCIATE 
MEMBER 


Barrp, Cartes Oscar, Jr., Boston, Mass 
(Age 39) (Claims RCA 8.3) 1922 to date at 
Northeastern Univ., as Instructor, and (since 
1932) Asst. Prof. of Civ. Eng. 


Banks, Harvey Oren (Junior), Los Angeles, 
Calif. (Age 30) (Claims RCA 3.4) Feb. 1938 
to date Asst. Hydr. Engr., California Div. of 
Water Resources; previously Hydr. Engr 
Design Engr., Office Engr., and Asst. Project 
Engr., U.S. SCS, Watsonville, Calif 


BENASSINI AURELIO, Mexico, DF 
Mexico. (Age 33) (Claims RCA 2.0 RCM 40) 
Dec. 1932 to date with National Comm. of 
Irrigation as Engr. D, Head of Oficinia de Plan- 
eacion, and (since Jan. 1937) Head of Dept. of 
Studies. 


Bian, WILBER ALEXANDER (Junior), Galveston, 
Tex. (Age 32) (Claims RCA 4.3) Dec. 1935 to 
date with U.S. Engr. Dept., as Inspector, and 
(since April 1937) Jun. Engr. 


Braptey, Samira (Junior), Brawiey 
Calif. (Age 28) (Claims RCA 4.0) Dec. 1935 
to Sept. 1938 with Morrison-Utah-Winstoa, 
and Oct. 1934 to Dec. 1935 and Sept. 1938 to 
date with Morrison-Knudsen Co., Inc., as Field 
Engr., etc., and Chf. Job Engr. 


Brown, Russert Merritt, Lemoyne, Pa 
(Age 44) (Claims RCA 17.9) Oct. 1940 to date 
Structural Designer, Whitman, Requardt & 
Smith; previously Bridge Designer, Pennsy!- 
vania Turnpike Comm.; Detailer, Designer 
and Asst. Engr. of Bridge Design, Bridge Dept 
Indiana Highway Comm., Indianapolis 


Burcsss, RaAtpa Norman, Tucson, Ariz Age 
52) (Claims RC 5.9) July 1935 to date Engr 
(private practice) on ranch, subdivision and lot 
surveys, also architectural work on smal! houses 


Cassepy, Tuomas Spencer, Middle River, Md 
(Age 36) (Claims RCA 11.0 RCM 1.8) Sept 
1940 to date Civ. Engr., Whitman, Requardt 
& Smith; previously Civ Engr. Glenn L 
Martin Co. & Stansbury Manor, Inc., Associate 
Engr. and Associate San. Engr. for Greenbelt 
(Md.) Housing Project, etc.; Asst. Engr. 
Res. Engr. and Civ. Engr., Barker & Wheeler 
Engrs 

Cox, Joun Josern (Junior), Jackson Heights 
N.Y. (Age 32) (Claims RCA 5.2) Apri 1939 
to date with Dept. of Public Works, New York 
City; previously Jun. Engr. Inspector PWA, 
with Dept. of Water Supply; Chf. of Party 
successively with Borough Pres. of Bronx, ® 
Dept. of Parks, New York City. 

York 


Creasy, Donato Crampton (Junior), New 4 
City. (Age 30) (Claims RCA 9.0) Nov. 1982 
to date Constr. and Maintenance Engr, To 
Beekman Estate. 
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tceamline 
er tence, 
essional 
icant WATER TANKS 
Comm mu- 
for MUNICIPAL 
sidered 
SERVICE 
irection 
appli- 4 
ed from 
(merica The elevated tank shown at right is located at 
of 30 Montrose, Minn. Compared to some water 
sidents tanks it is small, having a capacity of only 40,- 
ntil the 000 gallons. However its appearance is modern 
0 fen and pleasing because it has an ellipsoidal roof 
and an ellipsoidal bottom. The use of contrast- 
ing colors on tank and tower is also effective. 
= an, This tank, like all other elevated tanks, is 
Bee used to provide gravity pressure in the water 
"Sine. system. Water stored in the tank rides directly 
Mar on the system and maintains line pressures at a 
predetermined minimum. With the ellipsoidal 
rE bottom for small and medium tank sizes—or the 
radial-cone bottom for larger ones—the range in 
Pe head is low so that line pressures can have little 
A (alace variation. Pumping is required only intermit- 
tently to keep the tank full in small systems, 
ae and in larger systems pumps may be operated 
7? at a uniform rate with peak loads being sup- 
Project plied from storage. This permits a saving in 
operating costs. Elevated tanks have a long 
M40) life and a low maintenance cost. 
: Pian. The ellipsoidal roof and bottom design can be 
=< built in standard sizes ranging from 30,000 gals. 
a to 750,000 gals. From 750,000 gals. up to 2,- 
mag 500,000 gals. or more it is more economical to 
- use the radial-cone bottom design with an ellip- 
awiey soidal roof—or the new elevated Hortonspher- 
Yang oid design that has recently been developed. 
ee The tank shown at right has a tower made of 
structural members, but tubular steel columns 
, Pa are lately more popular in the larger sizes. 
vat & With the elevated Hortonspheroid, tubular col- 
aw umn towers are used exclusively. 
Dept 
Bag. 
—_ When you have a new water sysiem to 
. design, or an old one to improve or extend, 
’ give serious consideration to elevated storage. 
years \o matter what the conditions are, elevated 
~ he ‘anks will probably do the job better—and 
enbelt heaper—than any other system. When 
a jou need estimating prices or quotations, 
rule our nearest office. 
ights, 
1939 
York 
CHICAGO BRIDGE IRON COMPANY 
arty 
McCormick Bldg. Boston......... 1545 Consolidated Gas Bldg. 1647 Hunt Bid 
York Bias. Philadelphia... 1682-1700 Walnut Street Birmingham’ 1596 N. ath, Serest 
‘The New York... 83395 Broadwag Bids. 918 Richmond Ave. Los Angeles.............1456 Wm. Fox Bidg. 


Plants in BIRMINGHAM, CHICAGO, and GREENVILLE, PENNA. In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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Crockett, Eowaro St. Lawrence, Morristown, 
Tenn Age 41) (Claims RCA 15.6) April 1935 
to date with TVA, as Prin. Eng. Aide, Chi 
Eng. Aide, Asst. Field Engr., and (since Aug 
1940) Associate Field Engr 


Dopps, Arruur Earnest (Junior), 
Portland, Ore (Age 32) (Claims RCA 3.6) 
Sept. 1938 to date with Bonneville Power Ad- 
ministration as Asst. Structural Engr., and 
since Nov. 1940) Associate Engr. (Structural); 
previously Bridge Designer, Washington State 
Bridge Dept Jun. Engr., U.S. Bureau of Rec- 
lamation Structural Designer and Detailer 
for James Taylor, Ir., Archt., and S. Ivarsson, 
Structural Engr., both of Seattle, Wash 


Ersentonre, Stewart, Jr. (Junior), 
Arlington, Va Age 33) (Claims RCA 4.8) 
June 1928 to date with U.S. Geological Survey 
as Jun. Engr., Asst. Engr., and (since March 
1939) Asst. and Associate Engr. 


Emerc ALexanperR, Scottsboro, Ala 
Age 33) (Claims RCA 2.4) 1938 to date Engr., 
Cities of Falkville and Hartselle, Ala., since 
Nov. 1940 also County Engr., Jackson County 
Court of Comm., previously Engr., Alabama 
Power Company; Engr. and Chf. of Party, 
Pacific Power and Light Co 


Erwtn, Cyrat Patcrorr, Oklahoma City, Okla. 
(Age 31) (Claims RCA 3.7 RCM 0.8) July 1940 
to date Managing Engr., Star Mfg. Co pre- 
viously Designing Engr. with A. M. Brenneke, 
Cons. Engr. for City of Denison, Tex.; private 
surveying work; previously County Engr., 
San Augustine and Sabine Counties, and City 
Engr., San Augustine 


Furnsen, Harotp von Nevurvitce (Junior), 
Lewisburg, Pa (Age 32) (Claims RCA 4.5) 
July 1940 to date Asst. Prof. of Civ. Eng., 
Bucknell Univ.; previously at Univ. of Min- 
nesota as Research Asst., and Associate Physi- 
cist 


Forrest, Ropert, Troy, N.Y. (Age 32) (Claims 
RCA 5.0) March 1940 to date Asst. Engr., 
Board of Hudson River Regulating Dist., Al- 
bany, N.Y.; previously Asst. Engr., Rensselaer 
County Highway Dept., Res. Engr., Hadley 
(N.Y.) Sewer Dist Jun. Lighthouse Engr., 
U.S. Dept. of Commerce, Lighthouse Service, 
Buffalo, N.Y.; with City of Troy, N.Y., as 
Engr., Technician, and Purchasing Agt 


Gatien, James, Philadelphia, Pa. (Age 35) 
Claims RCA 4.4) Sept. 1940 to date Instructor 
in Civ. Eng., Villanova (Pa.) Coll.; previously 
Diocesan Supt. of Schools, Philadelphia, Pa.; 
Senior Engr., WPA road project, Schwenksville, 
Pa 

Ginrine, Arnotp Frank, St. Louis, Mo. (Age 
32) (Claims RCA 1.5) July 1935 to date with 
U.S. Div. Engr. Office, War Dept., as Jun 
Engr., and (since July 1938) Asst. Engr 


Gopowts, Merte Haun, Sacramento, Calif. 
(Age 43) (Claims RCA 7.7) Jan. 1928 to date 
with California Div. of Highways as Asst. Res 
Engr., Jun. Designing Engr. of Bridges, and 
(since Feb. 1933) Associate Bridge Engr 


Haren, Samust Watton, Montgomery, Ala. 
(Age 41) (Claims RCA 6.2 RCM 7.4) July 1924 
to date ‘with Alabama Highway Dept., as 
Rodman, Draftsman, Paving Inspector, Field 
Draftsman, Chf. of Party, Res. Engr., Chf. 
Draftsman, and (since Jan. 1939) Engr. of Sur- 
veys & Plans 


Hawkins, Vern (Junior), Ithaca, N.Y. 
(Age 28) (Claims RCA 1.0) Sept. 1936 to date 
with Dept. of Civ. Eng., Cornell Univ., as 
Instructor, and (since Sept. 1940) Asst. Prof 


Hovoper, Davip Greoroe (Junior), Brooklyn, 
N.Y. (Age 28) (Claims RCA 5.1) Feb. 1940 to 
date Project Mer., Neff Lathing Co., New York 
City; previously Engr. and Estimator, James 
Stewart & Co., New York City; Asst. Engr., 
Borough Pres. of Bronx, Highway Dept 


Horns, Rosert Caries, Silver Spring, Md 
Age 31) (Claims RCA 5.3 RCM 4.0) Feb. 1935 
to date with National Park Service as Jun. Civ. 
Engr., Chf., Res. Engr., and (since Dec. 1939) 
Associate Engr.-Chf., Eng. and Constr. Sec., 
Planning and Constr. Div., and Res. Engr. 


Houvcn, Lawrence Evert, Fairbanks, Alaska. 
Age 34) (Claims RCA 1.3 RCM L.8) Sept. 1938 
to date Instructor in Civ. Eng. and Mathe- 
matics, Univ. of Alaska; summers 1939 and 
1940 successively with Stewart & Reed Engrs., 
City of Fairbanks; previously in private practice 
as Surveyor and Engr.; City Engr., Ketchi- 
kan, Alaska; Field Engr., Stratton & Beers, 
Engrs., Juneau, Alaska 


Jervis, Horace (Junior), Vicksburg, 
Miss (Age 32) (Claims RCA 1.1 RCM 5.4) 
Iuly 1920 to date with U.S. Engr. Office as 
Instrumentman, Asst. Foreman, Night Fore- 
man, Levee Inspector, Office Asst., Senior In- 
spector, Asst. to Chf., and (since Nov. 1933) 
Chif., Soils Sec 


Korecxt, Harry A.oystus, Parker Dam, Calif 
Age 32) (Claims RC 1.6 D 1.0) 1940 B.S. in 
Civ. Eng., Univ. of Ariz.; Summer 1939 De- 
signer and June 1940 to date Chf. of Survey 
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Party, Parker Dam project; previously with 
U.S. Bureau of Mines, Arizona Highway Dept., 
and U.S. Coast & Geodetic Survey. 


Kunscn, Harotp Epwarp, Baltimore, Md. 
Age 35) (Claims RCA 9.0 RCM 3.3) Aug. 1940 
to date Senior Structural Designer, Whitman, 
Requardt & Smith, Engrs.; previously Bridge 
Designer, Bridge Div., Pennsylvania Turnpike 
Comm., Harrisburg, Pa.; Eng. Draftsman, 
Wright Mfg. Div., American Chain & Cable 
Co., Inc.,. York, Pa.; Senior Draftsman to 
Jun. Designer, Bridge Unit, Pennsylvania Dept. 
of Highways, Harrisburg, Pa. 


Lazensy, Artuur J. (Junior), Salt Lake City. 
Utah. (Age 32) (Claims RCA 3.0 RCM 3.3) 
Aug. 1933 to date with Salt Lake City Water 
Dept., as Asst. San. Engr., Engr., and Asst. 
Engr. in charge of ground-water investigations. 


MacFartanp, Lester Burton (Junior), Wollas- 
ton, Mass. (Age 32) (Claims RCA 3.7 RCM 
3.4) May 1934 to date Asst. Civ. Engr., U.S. 
Dept. a Agriculture, Forest Service, Boston, 
Mass. 

MaclItvatne, Mereorra Kipp, Highland Park, 
Mich (Age 43) (Claims RCA 22.9) May 1938 
to date Area Engr., WPA, Dist. No. 4, Detroit 
and Metropolitan areas of Wayne County, 
Mich.; previously Gen. Supt. with Ray Sab- 
lain, Gen. Contr., Lansing, Mich. 


McCoy, Joun Davrp, Conchas Dam, N.Mex. 
(Age 33) (Claims RCA 2.1) Nov. 1938 to date 
with U.S. Bureau of Reclamation, Tucumcari 
(N. Mex.) Project, as Transitman, Instrument- 
man, and (since March 1940) Asst. Engr. 


McLaveaitn, CoteMan, Vallejo, Calif. 
(Age 35) (Claims RCA 6.8) June 1939 to date 
Senior Inspector of Constr., U.S. Navy, Bureau 
of Yards and Docks; previously Jun. Mine 
Engr., Phelp Dodge Corporation; Inspector, 
U.S. Bureau of Reclamation; Senior Eng. Aide, 
International Boundary Comm. 


McNes, Tuomas Lee, Baltimore, Md. (Age 34) 
(Claims RCA 7.6 RCM 3.8) Aug. 1940 to date 
with Whitman, Requardt & Smith, Engrs.; 
previously with Pennsylvania Turnpike Comm. ; 
> S. Army, and United Engrs. and Constrs., 

ne. 


MarsHate, Ropert, Cleveland, Ohio. 
(Age 54) (Claims RCA 28.2) Nov. 1918 to date 
with Erie R.R. Co., as Designer, Asst. Engr. of 
grade crossings, and (since April 1933) Leading 
Designer 


Mitten, Vincent Lappre (Junior), Corpus 
Christi, Tex. (Age 32) (Claims RC 1.8 D 5.0) 
March 1940 to date Office Engr., Robert & Co., 
Atlanta, Ga.; previously Salesman, Sales Engr., 
— & Laughlin Steel Corporation, Pittsburgh, 
a. 


O-mstep, Artuur Georoes (Junior), Wadsworth, 
Ohio. (Age 32) (Claims RCA 3.6 RCM 1.0) 
April 1937 to date Field Constr. Engr., Pitts- 
burgh Plate Glass Co., Columbia Chemical 
Div., Barberton, Ohio; previously Field In- 
spector, The Jennings-Lawrence Co., Columbus 
Ohio; Asst. Field Engr., WPA, Franklin 
County, Columbus. 


Patmer, Frep Roserr, Huntington, W.Va. 
(Age 31) (Claims RCA 0.8 RCM 5.3) June 1934 
to date with Sammons-Robertson Co., Contrs., 
as Chf. Engr., and (since June 1936) Chf. 
Constr. Engr. 


PAPANDRBA, Natat Nep (Junior), West Orange, 
N.J. (Age 32) (Claims RCA 5.3) 1940 to date 
in private practice, being Res. Engr. and Engr. 
for various developments, parks, etc.; pre- 
viously with Freeman & Winston as Asst. Engr., 
and (later) member of firm; with CWA, ERA, 
and WPA. 


Prerce, Gorrce Norman, Fountain City, Tenn. 
(Age 29) (Claims RCA 1.6) April 1936 to date 
with TVA, as Jun. and Asst. Eng. Aide, Jun. 
Office Engr., and (since Nov. 1938) Jun. and 
Asst. Hydr. Engr. 

Porrer, (Junior), Sacramento, Calif. 
(Age 32) (Claims RCA 2.2) July 1931 to May 
1932 Jun. Bridge Constr. Engr., Jan. to Feb. 
1933 and Sept. 1934 to March 1935 Jun. Bridge 
Designing Engr., and (June 1936 to date) Jun. 
Bridge Engr., Div. of Highways, State of Cali- 
fornia; in the interim successively Chf. of 
Party, Transbay Constr. Co., San Francisco; 
and Morrison-Utah-Winston (Morrison-Knoud- 
sen Co.), Yuma, Ariz. 


Rressot, Hersert Srencer (Junior), Coshoc- 
ton, Ohio. (Age 32) (Claims RCA 4.4 RCM 0.7) 
May 1930 to date with U.S. Dept. of Agricul- 
ture, as Jun. Civ. Engr., Associate Agri. Engr., 
Associate Hydr. Engr., and (since May 1940) 
Hydr. Engr 


Riwmuey, Monroe, Havre de Grace, 
Md. (Age 31) (Claims RCA 3.4 RCM 1.1) 
1936 to 1940 (about 3 years) on PWA work in 
Maryland; Oct. 1937 to May 1940 (part of 
time) and May 1940 to date City Engr. 


Sauney, Jacprsm CHANDRA (Junior), Gonda, 
U.P., India. (Age 32) (Claims RCA 6.8) April 
1936 to date Asst. Engr., Public Works Dept., 
Bidgs. and Roads Branch, Govt. of United 


Vou, Noy 


Provinces, India; previously Dist. Engr. 


Dist. Board, Jhansi. 


Sampson, Atpert Kennera, Santa Monica 
Calif. (Age 34) (Claims RCA 5.8) Sept. i994 
to April 1935 and Jan. 1936 to date with Re 
gional Planning Comm., County of Los Anveles 
as Jun. Civ. Eng. Draftsman, Asst. 7 ning 
Engr., Zoning Engr., and (since July 938 
Land Use Engr.; in the interim Planning lech. 
nician, California State Planning Board. 


Sescy, Harovp Tirrany, Colorado Springs, Cole 
(Age 41) (Claims RCA 7.1 RCM 2.2) May ty 
Dec. 1934 and April 1935 to date with Us 
1 of Agriculture, Bureau of Public Roads 
and (since Sept. 1935) with SCS as Draftema, 
Constr. Engr., and at present Area Engr 7 


Serrer.in, Races Freperick (Junior), Colum. 
bus, Ohio. (Age 32) (Claims RCA 2.0 RCy 
5.0) Aug. 1935 to date member of firm, Rober: 
W. Setterlin & Son, Gen. Bldg. Contrs. 


Suvuttz, Ropert (Junior), Los Angeles 
Calif. (Age 33) (Claims RCA 2.0) Sept. 1939 
to date Jun. Engr., Hydr. Sec., US Engr 
Dept.; previously Field Asst., Guy F. Atkin. 
son Co.; Jun. Engr., Civil Aeronautics Author. 
ity; Eng. Draftsman, TVA. 


Evtine, Paris, Tenn. (Age 34) 
(Claims RCA 6.1) Sept. 1940 to date Pris 
Eng. Aide, Maps and Surveys Div., TVA; 
Malaria Engr., Alabama Stats 
tealth Dept.; Asst. Engr., City Engr.’s Office, 
Bridgeport, Conn. 


Stutz, Ciirrorp Noe, Bloomington, Ill. (Age 
31) (Claims RCA 3.2 RCM 1.5)Sept. 1933 to 
date Asst. Engr. with J. J. Woltmann, Cons 
Engr. 


SuLKowsk!, WALTER VALENTINE (Junior), Knox. 
ville, Tenn. (Age 32) (Claims RCA 2.3) Sept 
1935 to date with TVA as Asst. Eng. Drafts. 
man, Eng. Draftsman, and (since Sept. 1938) 
Jun. Civ. Engr., Constr. Plant Div. 


Trrus, Horace Owen, Cheyenne, Wyo. (Age 36) 
(Claims RCA 3.8 RCM 3.5) June 1935 to date 
with Wyoming State Highway Dept., as Is. 
spector, Instrumentman, and (since Nov. 1935) 
Draftsman and Bridge Designer 


Tupor, Jarep Henry, Baltimore, Md. (Age 37) 
(Claims RCA 8.6 RCM 3.0) Sept. 1940 to date 
Superv. Designer, Whitman, Requardt & Smith 
Engrs.; previously Senior Bridge Designer 
Pennsylvania Turnpike Comm., Harrisburg 
Pa.; Designer, Gilbert-Varker, Inc.; Designing 
Engr., Power Piping Corporation, Pittsburgh 
with Jones & Laughlin Steel Corporation, and 
Pennsylvania Dept. of Highways. 


Wacker, Samvuet Austin, Jr., South Charleston 
W.Va. (Age 29) (Claims RCA 1.5) May 1940 
to date Structural Designer, Carbide & Carbon 
Chemicals Corporation; previously Asst. De 
signer, Harza Eng. Co., and Form Designer 
Central Eng. Co.; Chf. of Party and Asst 
Project Engr., Allen & Hoshall, Engrs., Mem- 
phis, Tenn.; Structural Designer, Common 
wealth & Southern Corporation, Jackson, Mich 
Instrumentman, Springfield (Ohio) Conser- 
vancy Dist. 


Watson, Writ Paut, Hamilton, Ohio. (Age 5! 
(Claims RCA 22.0 RCM 1.8) June 1921 to date 
Secy.-Treas. and Mgr., The Hamilton (Ohio 
Gravel Co. 


Watrer Bevrorp (Junior), Paris, 
Tex. (Age 30) (Claims RCA 4.1) July 1933 to 
date with Texas State Highway Dept., as As 
phalt Checker, Office Asst., Rodman, Bridge 
Inspector, Plant Inspector, Office Engr., Asst 
Res. Engr., and (since Feb. 1939) Jun. Res 
Engr. 

Younes, Lyman Gustin (Junior), St. Paul 
Minn. (Age 32) (Claims RCA 3.7) March 
1934 to March 1939 Jun. Civ. Engr., and April 
1939 to date Asst. Highway Engr., Dist. é, 
U.S. Bureau of Public Roads (PRA). 


APPLYING FOR JUNIOR 


Barrisu, Jack Simon, Sacramento, Calif. (Age 
24) (Claims RCA 0.2) 1938 B.S. in Civ. Eng 
Univ. of Calif.; June 1938 to date with Us 
Engr. Office, as Axeman, and (since Sept 
1938) Jun. Engr. 


DeBsery, Bannister Lutuer, Clarksville, Tex. 
(Age 26) Aug. 1935 to Sept. 1936 and Aug. 199: 
to date with Texas State Highway Dept.. * 
Rodman, Surface Inspector, Instrumentmas 
and (since Sept. 1939) Field Engr. 


Franco Atves, Marcio de Cambriage 
Mass. (Age 29) (Claims RC 1.0) 1939 to date 
Graduate student in civil engineering, Mass 
chusetts Inst. of Technology; previously Eagt 
City of Rio de Janeiro; member of im 
Marcio & Marcello Lida, Rio de Janeiro, Braz 


Hiron, Lawrence, Roanoke, V4 
(Age 26) 1940 B.S. in Civ. Eng., Va. Pol. Inst 
June 1940 to date Engr. and Laborer, Virsa 
Bridge Co. 

Lesuer, Cart Evoene. Jr,, Harrisburg, Ps 
(Age 29) Feb. 1940 to date Asst. Engr.. — 
of San. Eng, Pennsylvania Dept. of Healt 
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ou can expect long-term, economical service from 
a “Caterpillar” Diesel Tractor. These first ten tell 
you that! Yet what they have to tell you is only 
the beginning. Because, as dependable and serviceable as 
these machines have been, today’s “Caterpillar” Diesels 
are even more so! 

These are not only the first Diesel tractors built by 
“Caterpillar’—but the first practical Diesel track-type trac- 
tors ever constructed. Each now has thousands of hours 
of hard work behind it . . . and is still putting out low-cost 
power! Here is evidence that the basic “Caterpillar” design 
and construction were right from the start. And while they 
are basically unchanged, they have been improved through 
these ten years of experience! 

Today, for example, you get “Hi-Electro” hardening 
of the track roller-rims and shafts, track-pins, cylinder- 
liners, crankshaft, and such parts that must fight the most 
wear. And today’s “Caterpillar” Diesel Engine gives you 
more than ordinary Diesel economy—through its ability 
to operate efhciently on low-grade, non-premium fuel! 


\s a power-user, you owe it to yourself to know more 
about these first ten “Caterpillar” Diesel Tractors and 
others of the tens of thousands that have come after them. 
W rite today for a FREE copy of the 30-page book entitled 


1,000,000 Hours of Diesel Satisfaction.” 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 
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No.2. Saved W. C. Schuder & 
Son, Woodland, Calif., $3750 on 
fuel in 7000 hours of operation. 
It is still on active duty and stil! 
pulling its heavy farm loads. 


No.1. After nine years of con- 
tracting and logging, this machine 
is still doing a full day's work on 
the lumbering operations of Howell 
& Howell, Quincy, California. 


No.4. The engine of this machine 
has operated more than 30,000 


No.3. This “Caterpillar Diese! 
has done 18,683 hours of work in 
the sugar fields — and is still good 
for thousands more, according to 
the Oahu Sugar Company, T. H. 


hours! Now furnishing power for 


this gold-washing rig near Cale- 
donia, Va. Works 10 hours a day. 


7 


No.6. A few details on this ma- 
chine have been included in the 
brief history of No. 10, which is 
given below. 


No.5. Started out on the Missis- 
sippi levees. Its engine has since 

wered two cotton-gins and a 
umber mill. Now on a dragline. 
Worked approximately 35,000 hours! 


No.8. A few details on this ma- 
chine have been included in the 
brief history of No. 10, which is 
given below. 


No.7. At work for the Georgia 
State Highway Department since 
December, 1931. More than 
16,640 hours of operation at the 
last report. And still on the job! 


No.9. Went to work in 1932. On 
construction jobs for 5 years. Now 
leased to farmers and contractors. 
There is no accurate record of its 
thousands of hours of operation. 


DIESEL 


No.10. Also Nos. 6 and 8 bought 
by Dumon & Vandervin of Belgium, 
in 1931. Still going on March 30, 
940. War conditions prevent ob- 
taining a complete work-record. 


INES AND ELECTRIC SETS + TRACK-TYPE TRACTORS * ROAD MACHINE 
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previousiy Asst. Chemist. Gascoigne and As 
sociates, Cleveland, Ohio Technician, and 
Jun. Sales Engr.. San. Eng. Div., The Dorr 
Co., Ine. 

Lone, Prepextcx, Houston, Tex Age 30) 
(Claims RC 3.7) Sept. 1936 to date with US 
Engr. Dept., 6 months as Asst. Draftsman 
then Jun. Engr previously 2d Lieut, Field 
Artillery Reserve; Transitman, WPA, Col- 
umbus, Ohio 

Swrret, OLtver Jr Dallas Tex 
(Age 30) (Claims RCA 1.3) 1940 B.S. in C.E 
Univ. of Tex June 1938 to date with Austin 
Bros. in various capacities 


Wison, Epwin Otrver, Roswell N. Mex 
(Age 30) (Claims RCA 6.1) Oct. 1940 to date 


Civit ENGINEERING for January 


Jum Civ. Engr. (under Fred C. Scobey) on 
Pecos River Joint Investigation; previously 


lun. Engr Bureau of Reclamation Jun 
Irrigation Engr. on Rio Grande Joint Investiga- 
tion; Jun. Civ. Engr. and Chf. of Field Party, 
U.S. Biological Survey. 


1940 GRADUATES 
COLUMBIA UNIV 


B.S. in C.E.) Ace 
Ken... Howarp WINSTON (26) 
STATE UNIV. OF IOWA 
B.S. in C.B.) 
Oxviver, Warken Josern (26) 


Men Available 


Nog 


MISS. STATE COLL. 
(B.S. in C.E.) 
Leoverrer, Ben (22) 
UNIV. OF TENN 
(B.S. in C.E.) 


Fucouus, Georoe ALeert, Jr (25) 
UNIV. OF WIS 
(B.S.) 
NESTINGEN, STANLEY RUDOLPH (25) 


UNIV. OF WYO 
(B.S. in C.E.) 
Henperson, Mark Hyrum (21) 
The Board of Direction will consider the applies. 
tions in this list mot less than thirty days after the 
date of issue. 


These items are from intormation furnished by the Engineering Societies Personnel Service, Inc., with offices in Chicago, Detroit, New 


York, and San Francisco. 


The Service is available to all members of the contributing societies. A complete statement of the procedure, the 


location of offices, and the fee is to be found on page 132 of the 1940 Year Book of the Society. To expedite publication, notices should be 


sent direct to the Personnel Service, 31 West 39th Street. New York, N.Y. 


Employers should address replies to the key number, care of the 


New York Office, unless the word Chicago, Detroit, or San Francisco follows the key number, when it should be sent to the office designated, 


CONSTRUCTION 


Assoc. M. Am. Soc. C.E 
35; graduate of Italian university; 12 years expe- 
rience road and traffic engineering organization; 
good practice in general civil engineering at 
present residing in South America; desires con 
nection with contractors or consulting engineers 
anywhere in America or East Also interested 
in contacting foreign department of U.S. firm 
Interested in developing business and organiza 
tion in South America. Speaks five languages 
C-804 


Civu. Enorneer; Assoc. M. Am. Soc. C.E.; 
34; S.B. in C.E.; S.M. in C.E.; professional 
engineer's license, New Vork State; 11 years 
experience with contractors in field and office on 
heavy construction has estimated bridges, 
roads, and foundations and taken charge of this 
work in the field; interested in investing some 
money and joining a smal! contractor as a member 
of the firm. C-795 


Construction Enoineer; M. Am. Soc. C.E.; 
38; married; experienced in heavy construction. 
Airports, runways, hangars, lighting, industrial 
buildings. Experienced in concrete construction, 
dams, etc municipal engineering, water supply, 
and sewage disposal; traffic engineering. Avail- 
able now; location preferred, Southwest. C-797- 
4011-A-1-San Francisco 


Civm Enotnerer;: Jun. Am. Soc. C.E.; 23; 
married; B.S. in C.E., University of Maryland; 
desires position on construction of steel and rein- 


forced concrete structures, preferably bridges; 
2 years experience on major bridge project as 
instrumentman on alignment of beam, truss, and 
girder spans. C-800. 


PLANT Enotneer; Assoc. M. Am. Soc. C.E.; 
40; general engineering supervision of main- 
tenance and new construction for plant or large 
institution; 17 years unusually broad experience 
im steel, concrete, surveying, gas and electric 
utility structures, including gas mains, pole lines, 
right-of-way problems, electrical and mechanical 
equipment, design, specifications, contracts, pur- 
chasing. C-801. 


EXECUTIVE 


EXecurive M. Am. Soc. C.E.; 
22 years in consulting engineer's office; 12 years, 
federal engineering; civil, hydraulic, hydroelec- 
tric office, and field engineer; technical investiga- 
tions, reports, design, construction, cost estimates; 
dams, hydroelectric plants, transmission lines, 
pipe lines, flood control, buildings. Commercial 
experience, export and wuomestic; department 
manager handling purchases, sales, and claims. 
*. 803, 


HypRAULic 


Desicon ano Hyperauttc Enoineer, Assoc 
M. Am. Soc. C.E.; 37; married; B.S. in M.E 
with graduate work and legal training; 15 years 
experience on hydraulic and economic studies, 
design, cost estimating, and report writing 
in connection with locks and dams, hydroelectric 
plants, and flood control projects. Hydraulic 


turbine testing and design. Available immedi 
ately. C-805. 


JuNIoR 


FounDATION ENGINEER; Jun. Am. Soc. CE 
age 32; married; M.S. degree; 2 years teaching 
experience; five years in charge of field and 
laboratory investigations in soil mechanics for 
major construction projects; 10 years total civil 
engineering; good theoretical and practical 
knowledge of settlement, subsidence, slope 
stability, stress analysis, and model studies 
structural engineering background. C-794 


Civi. Enocrneer; Jun. Am. Soc. CE; 3 
single; B.S. in C.E.; registered in Minnesota 
9 months as resident engineer on power -plaat 
additions project; 3 years drafting and design 
on all types of bridges, and 6 months on bridge 
construction. C-796. 


Juntor Enorneer; Jun. Am. Soc. C.E.; 
married; prefers design, sales, surveying, o 
office work. Location, South America, because of 
knowledge of Spanish. Available upon notice 
C-798. 


RESEARCH 


Civm Enorneer; Assoc. M. Am. Soc. CE. 
California license; desires position covering re 
search, planning, statistics, reports on develop- 
ment and economic utilization of land, ete 
writer, speaker, and specialist in public relations. 
Exceptional experience; available now; location 
immaterial. C-802. 


RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room will be found listed here. The notes 
regarding the books are taken from the books 
themselves, and this Society is not responsi- 


ble for them. 


Concrete Deston anp Construction. By 
W. H. Gibson and W. L. Webb. American 
Technical Society, Chicago, 1940. 500 pp., 
illus., diagrs., charts, tables, 8'/: X 5'/s in., 
cloth, $4.75 
This textbook aims to provide a simple, concise 

treatment covering the composition and proper- 
ties of concrete, the general theory and design of 
slabs, beams, columns, etc., and the mixing, trans- 
porting, and placing of concrete. Only simple 
mathematical knowledge is required. 


(The) Ricr-Frame Berinoe, 2 ed. by A. G 
Hayden John Wiley & Sons, New York, 
1940. 285 pp., illus., diagrs., charts, tables 
6in., cloth, $4.50 
The theory of indeterminate analysis is dis- 

cussed, and detailed calculations are presented 
for the application of rigid-frame construction to 
various types of short-span reinforced-concrete, 
and structural-steel bridges. The principles de- 
veloped bave had considerable use in actual prac- 
tice, and a chapter on practical points on design 
and construction is included. Consideration is 
given to the architecture of short-span bridges. 


Sewerace SewaGe Treatment, 5 ed. 
By H. E. Babbitt John Wiley & Sons, 
New York, 1940. 648 pp., illus. diagrs., 
charts, tables, 9 * 6in., cloth, $5 
This standard textbook provides in one volume 

a good treatment of the whole field, from the 
hydraulics of sewers to consideration of industrial 
wastes In the present revision certain obsolete 
processes and practices have been omitted to 
make room for others now in use or being de- 
veloped. A collection of problems and a large 
bibliography are appended 


or Marertars, Pt. 1 Elementary 
Theory and Problems, 2 ed. By S. Timo- 
shenko. D. Van Nostrand Co., New York, 
1940. 359 pp., illus., diagrs., charts, tables, 
9 X 6in., cloth, $3.50 
The elementary theory contained in this text- 

book for undergraduates covers analysis of stress 
and strain, shearing force and bending moment, 
beam and column theory, torsion and the energy 
of strain. Moments of inertia of plane figures are 
worked out in appendixes, and a group of prob- 
lems accompanies the discussion of each new 
topic 


Srrenoru or MATERIALS, 9 ed By A. Morley 
Longmans, Green & Co. London and New 
York, 1940. 571 pp., illus.. diagrs., charts, 
tables, 9 X 5'/:in., cloth, $4.20 
The essential theories of strains and stresses in 

mechanical and structural elements are presented 
im this standard work, together with descrip- 
tions of testing machines and methods. Con- 
siderable revision has been made in the material 
on fatigue, elastic strength, creep, and other 
rapidly expanding fields. Illustrative examples 
accompany each chapter. 


Suprortine Strenctus or Cast-Iron Pree ror 
Water anv Gas Service (lowa Engineering 
Experiment Station, Bulletin 146, Jume 1940). 
By W. J. Schlick. Iowa State College, 


Ames, lowa, June 5, 1940. 128 pp., illus 
diagrs., charts, tables, 9 X 6 in., paper, free 
upon application. 

This investigation of cast-iron pipe under field 
conditions was conducted in cooperation with the 
American Standards Association. The invest- 
gation produced (1) an empirical method for de 
termining the safe combination of external load 
and internal pressure and (2) safe design values 
of the strength ratios for pipe laid in various 
representative manners. The complete exper- 
mental data and analytical study are presented 


TecHNIcAL Drartinc, a Text and Reference 
Book on Graphics. By C. H. Schumann 
Harper & Brothers, New York and London, 
1940. 793 pp., illus., diagrs., charts, tables, 
91/2 X 6 in., cloth, $3.50. 

This volume has been designed not only as 4 
comprehensive textbook on engineering drafting 
but also as a professional reference book. The 
first part presents the elementary principles of 
the subject. The second part goes intensively 
into commercial practice in the various branches 
of engineering, including welded construction and 
beth architectural and topographical drafting 
There are many illustrative problems, and certais 
useful data are contained in an appendix 


WEATHER ANALYSIS AND ForRECASTING, a Text 
book on Synoptic Meteorology. By S. Petter® 
sen. McGraw-Hill Book Co., New York, 1940. 
505 pp., illus., diagrs., charts, maps, tables, 
9 X 6 in., cloth, $5. F 
This book presents a complete, authoritativ' 

treatment of modern methods of weather analyss 
and forecasting. The author discusses in deta! 
the underlying theories and their applicatio® 
to weather charts and upper-air charts, and ofers 
numerous examples of correct analysis and fore- 
casts. Recent results in the fields of air-ma® 
analysis, frontal analysis, and isentropic a0aly® 
are included. There is a bibliography. 


(21) 
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Carkine the jointing material in a 
cast iron bell-and-spigot pipe line is 


the finishing touch to a structure with 


a useful life of more than 100 years. 


To all intent and purpose, a cast iron 


underground conduit is a permanent 


installation. Constant improvements in 


casting methods and metallurgical con- 


trolscontribute further tothe long lifeof 


U.S. centrifugally cast and pit cast pipe. 


U. S. PIPE & FOUNDRY CO. 


General Offices: Burlington, N. J. 
Foundries and Sales Offices throughout the U. S. 


cast iron 
for water works, gas, sewerage, 


drainage and industrial services. 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Civil Engineering Subjects from Publications (Except Those 
of the American Soctety of Civil Engineers) in This Country and Foreign Lands 


Selected items for the current Civil Engineering Group of the Engineering Index Service, 29 West 39th Street, 


New York, N., 


technical libraries of the world. 


Every article indexed is on file in The Engineering Societies Library, one of the leading 
Some 2,000 technical publications from 40 countries in 20 languages are 


received by the Library and are read, abstracted, and indexed by trained engineers. With the information 
gwen in the ems which follow, you may obtain the article from your own file, from your local library, or 
direct from the publisher. Photoprints will be supplied by this library at the cost of reproduction, 25 cents 
per page, plus postage, or technical translations of the complete text may be obtained at cost. 


BRIDGES 
Concerts Jersey Criry, N 

Design and Erection Features Mark This Bridge 
lob Ry Age, vol. 109, no. 14, Oct. 5, 1940, pp 
4175-478 Description of reconstruction of over 
head span of Delaware, Lackawanna and Western 
Railroad at Jersey City, N.J., which incorporated 
application of asbestos cement plates; new 
structure embodies two roadways which are 
separated by center curb; over-all width of 
structure is 80 ft 6 ia 


Hronway, Deston. Round-Table Conference, 
V.S. Murray and E.J. Napler. Roads & Bridges, 
vol. 78, no. 10, Oct. 1940, p. 40. Discussion of 
respective merits of single deck, divided deck, 
and twin bridges for dual highways; economic 
factors that make one type of bridge preferable 
to others 


Natrurat Gas Pree Lines. Large Pipe-Line 
Suspension Bridge Is Constructed by Northern 
Natural, T. P. Sanders. Oi & Gas J., vol. 39, 
no. 19, Sept. 19, 1940, pp. 145-146 Description 
of world's longest single-span pipe line suspension 
bridge, crossing Missouri River near Sioux City, 
lowa, to carry 16-in. gas transmission line on 
extension of line from South Sioux City, Nebr., 
to Minneapolis, Minn.; crossing river at height 
54 ft above high water level, bridge has total 
depth of 3,540 ft, with main channel span 
1,320 ft long 


Pirate Greper, Swan River 
Bridge, E. W. Godfrey. Commonwealth Engr., 
vol. 27, no. 11, June 1, 1940, pp. 365-368. Con 
struction of new steel plate girder highway 
bridge, 720 ft long, over estuary of Swan River, 
Fremantle, Western Australia; piers and decks 
are of timber; protection of timber piles against 
attack by marine organisms 


PLATS GrrepeR, ONTARIO Six-Lane Highway 
Bridge Over Welland River, A. Sedgwick 
Roads & Bridges, vol. 78, no. 9, Sept. 1940, pp 
18-19 and 58 Structure 1,000 ft long being 
constructed, crossing Welland River at Michigan 
Central Railway at Montrose, Ont., along Queen 
Elizabeth Way 


Pontoon, Seatrie, Massive Con- 
crete Pontoons, R. Barber. Pac. Bidr. & Engr., 
vol. 46, no. 31, Aug. 3, 1940, pp. 41-43. Pro- 
cedure followed in building, launching, and 
placing of pontoons, which form Lake Washing- 
ton floating bridge, described in many previously 
indexed articles 


RatLRoaD. Railway Bridges Over Albert 
Canal in Belgium, L. Wiener Ry. Ges., vol. 72, 
no. 23, June 7, 1940, p. 804 Some notes on 
large single-span railway bridges of Vierendeel 
and lattice girder type, built by Belgian National 
Railways over new Albert Canal 


CROSSINGS ELIMINATION Pre- 
Cast 135-Ton Concrete Slabs on C.N.R. Sub 
way, C. P. Disney Roads & Bridges, vol. 78, 
no. 9, Sept. 1940, pp. 13-15 and 56. Construc- 
tion of deck of grade separation structure carry- 
ing railroad across highway at Val Royal, Mon- 
treal, comprising four pre-cast reinforced con- 
crete slabs, each weighing approximately 135 
tons; slab casting methods; falsework; erection 
procedure 


Street. Truss, Famure. Causes of Welded 
Bridge Failures Recent Experience in Belgium 
and Germany Ry. Gas., vol. 72, no. 24, June 
14, 1940, pp. 830-832. Details of three welded 
bridges over Albert Canal in Belgium which 
failed bridge failures at Zoological Gardens 
Station, Berlin, and at Ruedersdorf Bridge, near 


Berlin 


Sree. Truss, Rarsinc. Columbia River 
Bridge Raised 45 Ft Eng. News-Rec., vol. 125, 
no. 15, Oct.10, 1940, pp. 464-465. Method of 
raising, for vertical distance of 45 ft, steel truss 
cantilever highway bridge, 4 miles upstream of 
Bonneville Dam, Ore., consisting of two side or 
anchor spans 211 {t long and center span of 705 
ft; suspended section of main span was dis 
membered and removed in reverse erection order; 
cantilever sections were raised on jacks as sup- 


porting piers were progressively built up to re- 
quired height. 


BUILDINGS 

Street, Deston Design Economy by Con- 
nection Restraint, B. Johnston and R. A. Hecht- 
man Eng. News-Rec., vol. 125, no. 15, Oct. 10, 
1940, pp. 484-487. Theoretical mathematical 
discussion of restraint values of beam-column 
connections in design of multi-storied steel build- 
ing frames; proposed method of design propor- 
tioning connection for semi-fixed end moment 
which would occur if columns did not rotate, 
and proportioning beam for maximum center 
moment which occurs when columns do rotate; 
analysis of semi-rigidly connected frame or 
critical loading condition. Bibliography. 
CITY AND REGIONAL PLANNING 

GeRMANY Die staedtebauliche Neugestalt- 
ung der Hansestadt Koeln, M. E. Feuchtinger. 
Verkehr stechnik, vol. 20, no. 23, Dec. 5, 1939, pp 
517-521 Recent city planning and construction 
in Hansa City of Cologne; automotive trans- 
portation and city construction; traffic aspects of 
city; influence of German superhighway sys- 
tem. (To be continued.) 


Great Brerrarn. Reconstruction and Town and 
Country Planning Nature (London), vol. 146, 
no. 3702, Oct. 12, 1940, pp. 479-481. Attention 
directed to conference in Great Britain called to 
consider what immediate action could be taken 
to promote planning of social environment on 
national scale; among new directions for in- 
vestigation, as prelude to reconstruction, are 

roblems raised by evacuation and dispersal of 
industry, through development in rural areas and 
elsewhere of immense war industries and under- 
takings 
CONCRETE 

Acorecatses. Friant Dam—aAggregate Plant 
Design Features Simplicity and Efficiency. 
Western Construction News, vol. 15, no. 9, Sept. 
1940, pp. 304-307. Features of aggregate plant 
which will produce about 3,500,000 tons of sand 
and gravel required for concrete of Friant Dam 
being constructed on San Joaquin River about 20 
miles northeast of Fresno, Calif.; gravel crushing 
and screening; fine aggregate processing; wash- 
ing and grading of aggregate in 90-ft open steel 
frame screening tower; gold reclaiming plant. 


Aguepucts, Lintnc. Aqueduct Barge Fleet— 
Canal Relined by Crews on Floating Platforms. 
Western Construction News, vol. 15, no. 10, Oct 
1940, pp. 331-333. Use of self-propelled barges 
in relining of 2-mile section of concrete-lined canal, 
at upper end of Los Angeles Aqueduct in Owens 
Valley, with 5 in. of concrete 


Bins. Thin Facing of Stone Concrete Applied 
by Vacuum Process. Construction Methods, vol 
22, no. 10, Oct. 1940, pp. 64-65 and 81 Re- 
facing 3,600 sq ft of vertical surfaces on two ash 
bunkers at Bridgeport, Conn., power station of 
United Illuminating Co., by putting thin facing 
in place with panel forms which use atmospheric 
pressure to hold them in position, and which are 
ready for stripping in 15 min 


Buitpines. Early-Strength Cement Aids High- 
Speed Construction of Foundry Extension 
Construction Methods, vol. 22, no. 9, Sept. 1940, 
pp. 42-44, 96, 98, and 100-101. Erection, in 70 
working days of quarter-million dollar foundry 
extension for Bullard County, Bridgeport, Conn.; 
use of high-early-strength concrete for first floor; 
floor design; concrete forms; mixing and placing. 


Consrruction, Co_tp WEATHER Proper 
Equipment Is Key to Success in Winter Concret- 
ing. Concrete, vol. 48, no. 10, Oct. 1940, pp. 14 
and 16. Special equipment needed in winter 
concreting is considered. 


CONSTRUCTION, VIBRATING Advantages of 
Vibration, H. E. McKeen. Roads & Bridges, 
vol. 78, no. 10, Oct. 1940, pp. 81 and 111 Re- 
view of recent comparative studies of vibrated 
and non-vibrated mixes designed with same 
aggregate; economics of vibrating; causes of 
adverse criticism. 
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Fioors. Build Reputation as Contractor 
Specialist on Concrete Floors. Concrete, vol. 48 
no. 9, Sept. 1940, pp. 16 and 18. Several meth. 
ods of construction of concrete floors are illus. 
trated and described. 


Houses CONSTRUCTION, CALIFORNIA Mass 
Production Methods Ag te Methods, vol 
22, no. 9, Sept 1940, 56-59. Description of 
mass production were Lo used in construction of 
607 low-cost family dwelling units on Carmelitos 
housing project in North Long Beach, Calif 


Pires. Steel Forms Speed Casting of 4600 
Concrete Piles. Western Construction News, vol 
15, no. 9, Sept. 1940, pp. 315-316 Method of 
casting reinforced concrete piles at Naval Fleet 
supply base in Oakland, Calif., using collapsible 
forms featuring special bracing devices, to assure 
true alignment, and simple clips to connect section 
lengths and tapered ends; stripping and replacing 
forms; placing of reinforcing steel; pouring of 
concrete 

REINFORCEMENT, WELDING Weldin 
Sq. Bars for Pit River Bridge Piers Weston 
Construction News, vol. 15, no. 9, Sept. 1040 
pp 302-303 Method of splicing reinforcement 

ars with butt welds of special design, requiring 
pre-heating of bar ends. 


DAMS 

Concrete ARCH, MAINTENANCE AND 
Repairs to Burrinjuck Dam. Commonwealth 
Engr., vol. 27, no. 11, June 1, 1940, p. 385 
Description of construction plant for placing 
bituminous sheath 4 ft wide in wall of Burrinjuck 
concrete arch dam, Australia, extending from top 
to bottom at estimated cost of £1,800,000 


Concrete, Forms. Wood Panel Forms for 
Building Concrete Dams—IV and V, H. P 
Maxton. Construction Methods, vol. 22, nos 
9 and 10, Sept. 1940, pp. 62-63, 90, and 94-96 
and Oct., pp. 66-67, 94, and 96-98. Organiza 
tion and procedure of time studies of construction 
— particularly those involving wood pane! 
orms initial cost of panels; cost-keeping 
methods; form cost report; formwork chart 


Concrete Gravity, CaLrrornra. Concret 
ing Plant at Shasta Dam Started on 6,000,000 
Cu Vd Job. Western Construction News, vol. 15 
no. 10, Oct. 1940, pp. 336-339. Progress report 
of concrete construction at Shasta Dam, Calif 
aggregate storage and handling; stockpile 
storage; conveyor system; concrete mixing plant 
transferring concrete from mixing plant to § 
cu yd buckets; major units of equipment 


Concrete Gravity, CALIFORNIA Friant 
Dam, H. W. Young. Explosives Engr., vol. 18 
no. 9, Sept. 1940, pp. 272-275. Report on 
initial stage of construction of Friant concrete 
gravity dam across San Joaquin River, Calif 
320 ft high and 3,430 ft long at crest; drilling 
and blasting; diverting San Joaquin; concreting 
equipment. 

EartH, Bottom Dump Barges 
Installed at Hume Reservoir, E. D. Shaw 
Commonwealth Ener., vol. 27, no. 11, June ! 
1940, pp. 369-370. Description of special 
barges, 80-cu yd capacity, designed for placing 
300,000 cu yd of granite rubble on upstream face 
of earthern embankment of Hume Dam, Vic 
toria, Australia, having length of 2,500 ft and 
average height of 125 ft. 


Eartu, Orecon. First Dams Built for Willa 
mette Basin Project. Western Construction New: 
vol. 15, no. 10, Oct. 1940, pp. 340-342. Con 
struction of two earth-fill dams of Willamette 
River project, Oregon; Fern Ridge Dam, 44 ft 
maximum height, 6,360 ft long, and Cottage 
Grove Dam, 95 ft maximum height, 2,095 ft 
long 


Founpations. Foundation Exploration # 
Kentucky Dam, A. V. Lynn and R. F. Rhoades 
Eng. News-Rec., vol. 125, no. 15, Oct. 10, 1940 
pp. 480-483. Methods used in intensive explore 
tion of site of Kentucky Dam, largest ©! all 


Tennessee Valley Authority projects, whic will 
be combination concrete and earth-fill structure 
above 


8,650 ft long and will create reservoir 73 ! 
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“IT'S A VERY SUCCESSFUL 
PAVEMENT...THE ENGINEERING 
DEPARTMENT IS TO BE 
CONGRATULATED” 


“YES, COMMISSIONER, 
| THESE MODERN BRICK 
PAVEMENTS ARE POP- 
ULAR WITH MOTOR- 
) ISTS AND TAXPAYERS” 


A perfect surface for any vehicle at any 
speed... And the surface stays that way 


STREET AND HIGHWAY OFFICIALS often 
comment on the sense of satisfaction they 
feel when they open a modern brick pavement 
to the public. 


This is er For other Capitol Avenue, N. E., Battle Creek, Mich., widened 
pavement gives SUCRE Sprenaid service. and paved in 1938 with 3 inch vertical fiber lug brick. 
Hundreds of these modern brick pavements 
have been built in the past ten years. They 


are starting towards a golden anniversary of ing methods have given amazing improve- 
trouble-free service. Experience says they will ments. Engineers have made even greater 
reach that anniversary—perhaps pass it. For advances in designs that give it ideal riding 
of all commonly used paving materials, Vitri- qualities and safety. 
fied Brick has by far the greatest resistance to Your community can use Vitrified Brick 
weather damage—the starting point of most pavements to advantage. Put them wher- 
Neleet rin failures. ever you want a road or street pavement to 
Association Always the quality pavement, Vitrified Brick have the lowest cost per year of service. 
“om. Perry Hovel, has undergone substantial improvement in National Paving Brick Association, National 
jnowary 16-17, 1941 recent years. Research and new manufactur. Press Building, Washington, D. C. 


yirriFigeD BRICK 
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ON BIG CONCRETE JOBS 


New 
90% of the big 


i ilding anu d bridge jobs 


use RICHMOND TIES 


saying 


ay fu sler 


BETTER FORMS—Richmond Ties 


are built to fit your job requirements. 


They maintain correct wall thickness: 
keep embedded tie metal up to 2” back 


from the finished wall face. 


MONEY SAVED—in quicker form 
erection and faster stripping—in wider 
stud and waler spacings and in the use 
of fewer ties. 

AND MORE MONEY SAVED— 


You buy only the Richmond Ties, 


which cost less than wire, band, or rod 
ties. All working parts—the Tylags, 
washers, Tycones, and Tyholders and 


wrenches are returnable for full credit 


without any rental charges. 


There are fifteen men in the Richmond 


Design and Estimate Department to 


aid in planning your form schedules and 


in figuring your form tie needs and 
costs. Let these specialists help you 
cut form work costs on the job you are 


now figuring, without obligation. 


SEE SWEETS 3-51 


> 


RICHMOND SCREW 
ANCHOR CO., INC. 
838 Liberty Avenue 
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present river level; angle borings; permeability 
tests in field; overburden drilling; rock drilling 


Founpations. Geological Aspects of Colo- 
rado-Big Thompson Project, R. L. Heaton. 
Mines Treg vol. 30, no. 5, May 1940, pp. 257- 
262, and June, pp. 305-312. Summary of 
features of project involving short tunnels in 
sedimentary or metamorphic rocks, transmoun- 
tain tunnel in metamorphic and igneous rocks, 
and dam site foundations consisting of various 
rock formations, clays, or glacial moraines; 
three possible routes for Continental Divide 
tunnel investigated; engineering aspects; Green 
Mountain Dam; Granby Dam site; Soldier 
Canyon and other Eastern Slope dam sites; 
conduit tunnels 


RESERVOIRS, OUTLETS. Outlet Works at 
Grand Coulee Dam, L. V. Froage. Reclamation 
Era, vol. 30, no. 8, Aug. 1940, pp. 215-218. 
Description of outlet works of Grand Coulee 
Dam consisting of 60 conduits, each 8'/: ft in 
diameter; designed to operate at maximum head 
of 250 ft; gate operation; trashrack structures 
and conduit openings; installation of gates 


Rock Firt, Wasmrncron. Progress at Mud 
Mountain Dam. Western Construction News, 
vol. 15, no. 9, Sept. 1940, pp. 299-302. Progress 
report on initial stage of construction of Mud 
Mountain flood-protection rock-fill dam near 
Tacoma, Wash., having maximum height of 425 
ft above bedrock, crest length of 700 ft; driving 
and lining of diversion tunnel; spillway excava- 
tion; preparation of dam site; principal items 
of equipment. 

TUNNELS 

Water Suprty, Catrrornia. Mono Basin 
Project. Engineer, vol. 169, nos. 4406 and 4407, 
June 21, 1940, pp. 548-549, and June 28, pp. 566— 
567 and 572. Illustrated description of project 
for Los Angeles water supply under way since 
1934, embracing diversion canal with its heading 
in Lee Vining Creek; Great Lake reservoir, grav- 
ity line consisting of conduit, pressure pipe, and 
tunnels; Long Valley reservoir; driving of Mono 
Craters tunnel. 


Water Surety, New York. Driving Tunnel 
Beneath Hudson River, R. G. Skerrett. Com- 
pressed Air Mag., vol. 45, no. 9, Sept. 1940, pp. 
6227-6232. Illustrated description of work car- 
ried out on Roundout-West Branch tunnel of 
Delaware Aqueduct, which passes underneath 
Hudson River 600 [t below surface; for ventilat- 
ing Shaft 6 and two tunnel headings driven from 
it, there are installed above ground two Ingersoll- 
Rand Type FS-575 turboblowers each driven by 
100-hp, 2,300-v motor; air for operating pneu- 
matic equipment supplied by surface compressor 
plant composed of two Ingersoll-Rand PRE-2 
machines. 

WATER PIPE LINES 

Corrosion. Problems Inside Water Pipes, H 
Nix. Textile World, vol. 90, no. 9, Sept. 1940, pp. 
80-81 Leading causes of trouble inside water 
mains and principal methods employed to correct 
and prevent these troubles. 


Cross Connections. Cross Connections and 
Plumbing Testing Laboratory in New Bedford 
Vocational School, E. J. Sullivan. New England 
Water Works Assn.—J., vol. 54, nol 2, June 1940, 
pp. 179-185. Review of cross-connection prob- 
lems in service installations; description of 
special testing laboratory in Vocational School of 
New Bedford, Mass., for determining adequacy 
of plumbing fixtures and connections. 


Sors, Corrosive Prorerties. Soil Corrosion 
of Metals and Cement Products. Water & Water 
Eng., vol. 42, no. 529, Sept. 1940, pp. 324-327. 
Map showing distribution of geological formations 
of England suspected of causing corrosion of 
metals and cement products; description of 
formations; conditions causing corrosion. 


Stanprrrss. Useful Life of Irom and Steel 
Standpipes, C. /. Sherman. New Engiand 
Water Works Assn.—J., vol. 54, no. 2, June 1940, 

p. 149-154. Study of tabulated data on service 
fife of 111 iron and steel standpipes in New York 
and in New England states, leading to conclusion 
that their average probable life is 45 years. 
WATER RESOURCES 

Unpercrounp, Arip Recrons. Forecasting 
Ground-Water Supply in Deserts, G. E. P. Smith 
and L. J. Booher. Pan-American Geologist, vol 
74, no. 2, Sept. 1940, pp. 94-98. Discussion of 
factors in forecasting seasonal water supply in 
arid regions, with special reference to irrigated 
sections of southern Arizona; significance of win- 
ter snow course surveys; sublimation of snow; 
rational method of forecasting water supply of 
Arizona valicys. Before Am. Assn. for Advance- 
ment of Science. 


WATER TREATMENT 


CHLORINATION. Observations on Break-Point 
Chlorination, A. E. Griffin. Am. Water Works 
Assn.—J., vol. 32, no. 7, July 1940, pp. 1187- 
1190. Review of recent American experience 


Vou Noa, 


with break-point chlorination for control of tast., 
and odors in water supply 


EXPERIMENTAL. Pilot Water Treatment Pign, 
for Study and Research, G. E. Barnes. Wy, 
Works Eng., vol. 93, no. 19, Sept. 11, 194 Pp 
1181-1182 and 1185. Description of exper 
mental water treatment plant of department « 
civil engineering, Case School of Applied Scienc: 
construction features; chemical feeds; seciimey 
tation basins; filters; operating considerations 


Firtration PLAnTs, CHICAGO. Chicago 
First Filtration Plant to Serve Half of city’s 
Area. Concrete, vol. 48, no 7, July 1940, pp. 34 
Plant is being constructed as major portion oj 
project estimated to cost $20,000,000; in additiog 
to plant, project includes breakwater built ,. 
rubble-mound structure 2,260 ft long; bulkhead 
inclosing filtration plant, new beach, and park 4p 
of 115 acres, filtration plant tunnels, and sy), 
structure of plant; features of project described 
230,000 cu yd of concrete being distributed }, 
pipe-line system. 


FILTRATION PLANTS, MILWAUKEE. Tuning 
Up Large Filter Plant, J. Kerslake. Eng Ney; 
Rec., vol. 125, no. 11, Sept. 12, 1940, pp. 339-349 
Abstract of paper, before American Water Work; 
Association, on initial operation of 200-mgd Mii 
waukee water filtration plant involving certaiy 
additions and replacements of equipment, as wel! 
as adjustments 


FUNDAMENTALS. Fundamentals of Wate 
Treatment, A. C. Beyer. Western City, vol. 16 
no. 8, Augal940, pp. 19-21 and 27. Elementary 
discussion of principles of water treatmen 
methods. 


Lancaster, Onto. Water Treatment, W. W 
Graf. Am. City, vol. 55, no. 9, Sept. 1940, pp 
54-56. Operation of water treatment plant of 
Lancaster, Ohio, serving population of 22, 
iron removal by aeration and filtration; softening 
by upward-flow beds of zeolite; zeolite softening 
units; chlorine and pH control; cost data 


Piants, Catrrornra. Softening Plant of 
Metropolitan Water District of Southern Cali. 
fornia—III, C. P. Hoover, J. M. Montgomery, 
and W. W. Aultman. Water Works & Sewerag 
vol. 87, no. 8, Aug. 1940, pp. 347-350. Lime 
reclamation, its place in economy of softening and 
alleviation of sludge disposal problem; Estabrook 
and Hoover processes of lime reclamation in water 
softening; methods of avoiding magnesia build- 
up; advantages of lime-zeolite softening; calcin- 
ing furnace. (Concluded.) 


Prosiems. Active Problems in Water Purif- 
cation, P. Hansen. Am. Water Works Assn.—J,, 
vol. 32, no. 7, July 1940, pp. 1118-1136. Review 
of recent water treatment experience in United 
States; research on laboratory determination 
methods; developments in use of chlorine; stud 
ies on coagulation; corrective measures for corro- 
sion; sludge disposal; sludge reclamation and re 
use of lime; use of ion-exchange materials, sulfur 
dioxide, and aqueous ammonia; studies on floccu 
lation; design of sedimentation basins; filter 
bottoms; filter sand problems and studies. Bib- 
liography 

Reconstruction. Old Softening Plant Goes 
Modern, E. L. Filby. Eng. News-Rec., vol. 125 
no. 5, Aug. 1, 1940, pp. 170-172. Modernization 
program undertaken by Owensboro, Ky., in re 
vamping 1911 water softening plant to meet pres- 
ent-day requirements; gravel-wall wells; “‘high- 
rate” filters; mechanical equipment for sludge 
removal. 

Sorrentnc PLants, ANN ARBOR, 
Operation of Ann Arbor Softening Plant, H. E 
McEntee. Am. Water Works Assn.—J., vol. 32 
no. 9, Sept. 1940, pp. 1600-1618; see also Wale 
Works & Sewerage, vol. 87, no. 9, Sept. 1940, pp 
391-400. Comparative discussion of methods of 
water treatment for new water softening plant of 
Ann Arbor, Mich., including following: conves- 
tional treatment, split treatment, split treatment 
and return of primary sludge, and split treatment 
and return of secondary sludge; operation diffi- 
culties 

Sorrentnc PLants, St. Paut, Mrnn. Softes- 
ing Water for St. Paul, L. N. Thompson. Waier 
Works Eng., vol. 93, no. 19, Sept. 11, 1940, pp 
1159-1164 and 1212. Enlargement of old water 
filtration plant of St. Paul, Minn., and its conver- 
sion into water softening plant of 90-mgd ult- 
mate capacity; description of new plant; course 
of water during process of ‘purification; filter 
design; construction and operation of new plant 


Taste aNp Opor Removat. Taste and Odor 
Control on Lake Michigan, N. A. Thomas. 4* 
Water Works Assn.—J., vol. 32, no. 7, July 1940 
pp. 1183-1186. Recent experience of water 
works of Milwaukee, Wis., and other municipal 
ties along west shore of Lake Michigan with taste 
and odor control of their water supplies; relation 
ship between micro-organisms and threshold odor 


Increasing Filter Efficiency 
by Proper Care, H. Nix. Textile World, vol. % 
no. 8, Aug. 1940, pp. 62-63. Article discusses 
principal factors affecting efficiency of filters and 
describes measures which should be taken to avoid 
difficulties and to correct troubles if they occ", 

articular stress placed on proper metho's of 
kwashing and on cleaning of sand by =¢we 
chemical! processes. 
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ea To Solve a Foundation Problem 
Certam 
as wel) 
ae e Here's a job for a large industrial plant addition that 
a called for approximately 216 piles, ranging from 72 to 
—— 80 ft. in length. Five piles were to be used in each of the 
WW principal footings which were designed to carry a load 
» PP 
my from 250 to 260 tons. 
ftenin 7 ga. Monotubes having a 12 in. butt diameter were  . | : | 
ant of selected. The casings were driven in two sections. The 
4 contractor first drove the lower 40 ft. in a footing, then i | 
“Lime attached the second section by means of a field splice and i! 
ing and 
tabrost drove to final penetration. 
‘cole All Monotubes were driven with crawler cranes 
Purié. equipped with standard leads and hammer. The illustra- 
Navies tion shows the quality of the work done with these light, . , 
ination mobile rigs. Note the perfect alignment and plumbness of 
the partially driven Monotubes. | 
and re 
_ The Monotube Method of Pile Construction combines 
a F strength, safety and savings with speed of installation. 
» Gen Made of cold rolled steel, these tapered casings possess 
ities ample strength for driving and resisting soil 
pres pressures without the aid of a core or 
“high- 
sludge mandrel. Light weight permits fast, low- 
Mica . cost handling and driving with standard 
H.E 
ol, 32 crane equipment. Tubular design affords 
ater 
0, DP, thorough inspection before concreting. And, 
i regardless of the soil condition, there’s a 
— Monotube of a gauge, taper and length 
to meet your load-carrying requirements. 
often- 
Water 
If you have a piling problem, 
the services of Union Metal's 
_ Engineering Dept. are available 
ant to you without obligation. For 
odor 
THE UNION METAL | 
1. 90 
isses 
= “MANUFACTURING co | 
. 
«CANTON. OHIO 


. 
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WEIRTON 
STEEL SHEET PILING 


Designing Engineers 
of Steel Sheet Piling 
Structures are universally 
recognizing the great 
economy of material pro- 
duced in WEIRTON 
PILING Sections. 


These improved Sec- 
tions are fast replacing 
the older type sections 
which have been in 
common use. 


WEIRTON STEEL CO. 


WEIRTON, W. VA. 


Polaroid’... 
Photoelastic 


Polariscope 
for Stress Determination 


To the machine designer, photoelastic 
stress analysis is not only of value in the 
verification of calculations based on 
theoretical solutions, but also in the 
solution of problems where theoretical 
analysis is not available. Where weight 
and spece must be conserved actual 
stress distribution is more important than 
stress indicated by theoretical analysis. 


In the new model polariscopes of 444” and 
6%" clear aperture, the parallel beam is 
collected by a rear element and condensed 
through a three component lens of the 
Cooke system. In the new larger units 
(8%{* and 10° aperture) a four component 
lens of the Omnar system is used. In both 
cases, the image is sharp throughoul the 
field, free of aberration, astigmatiem and 
distortion 


Literature of new model polaeriscope 
now availabie 


POLARIZING INSTRUMENT CO. 
630 Fifth Ave., New York, N. Y. 


*T. M. Reg. US. Pat. Off. by Polaroid Corporation 
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Equipment, Materials, and Methods 


New Developments of Interest, as Reported by Manujfacturers 


“How to Choose a Slide Rule” 
by Don Herold 


THIS HUMOROUS PUBLICATION explains 
for the first time the difference between 
the various types of slide rules available, 
in straightforward salty language. Al- 
though written primarily for students in 
engineering colleges, this two-color, illus- 
trated booklet of 24 pages contains slide 
rule information of interest to the entire 
engineering profession. Free upon re- 
quest. Keuffel & Esser Co., Hoboken, N.J. 


New Fittings for J-M 
Electrical Conduit 


A COMBINATION oF electrical conduit 
fittings that can be handled in the 
same manner as a mitred stove-pipe elbow 
was recently announced by Johns-Man- 
ville. A box of these fittings with a ship- 
ment of Transite asbestos-cement ducts 
prepares the contractor for practically 
any change in direction with a minimum 
of lost time and materials, according 
to the company’s announcement. Con- 
sisting of curved segments, deflection 
couplings and sweeps, the fittings facilitate 
the by-passing of obstructions not an- 
ticipated in the design and overcome the 
expense and delay of special fittings. 

The fittings permit changes in direction 
in one or more planes in a very short dis- 
tance; also the assembly of a spiral type 
of bend where it is necessary to change 
direction slightly in one plane and then 
swing into another plane. Long radius 
changes of direction can be made when 
two or more of the fittings are separated 
by straight sections of duct. 

These fittings are of asbestos-cement 
composition and are made to fit both 
Transite asbestos-cement conduit, which 
is designed for use without concrete, and 
the thinner-walled Transite Korduct, 
used in the conventional concrete envelop. 


Drafting Tables 


TwO MODERN DRAFTING tables, the 
Primo Metapost and the Metapost, are 
announced by The Frederick Post Co., 
P. O. Box 83, Chicago, II. 

Both tables are built of satin chrome 
tubular steel with tops of selected soft 
pine. Both are readily and easily adjust- 
able to working surfaces from 35'/, in. 
to 43 in. with tops which may be tilted 
from front to back at an angle of sixty 
degrees. Reference shelves may be at- 
tached to either table. 

These new Post tables, ranging in price 
from $40.00 to $76.00, are available in 
eleven table top sizes, from 31 in. by 42 in. 
to 48 in. by 96 in 


Electrode Selector Chart 


To SIMPLIFY THE selection of the 
proper electrode for the job at hand, Aj 
Reduction has announced the publication 
of an Electrode Selector Chart. 

Under separate guides, listed accor ding 
to the metal to be welded, the chart eny. 
merates such things as the suggested type 
of electrode, welding procedure and recom 
mended voltage and current values. At. 
tractively designed, the Electrode Selec. 
tor Chart is bound so that it can be hung 
either on the welding machine itself or 
on an adjacent wall within easy reach of 
the operator. Copies may be obtained 
by writing to Air Reduction, 60 East 42nd 
St., New York, N.Y. 


Mortar and Plaster Mixer 


Cuars Bett COMPANY announces a 
new 6 cu ft Rex Mortar and Plaster 
Mixer, completely redesigned to incor. 
porate many mew features. Primary 
among these are the adjustable stee! 
scraper blades, air cooled power and a new 
trouble-free paddle shaft seal. 


The new adjustable steel scraper blades 
make certain a clean drum after every 
discharge. When wear occurs the scraper 
can be set to clean the drum sides as 
easily as when the machine was new. The 
one cylinder 4 hp gasoline engine is air 
cooled for lighter weight and easier opera- 
tion. The new paddle shaft seal has a 
finely ground-surfaced collar revolving in 
contact with a Neoprene ring which in 
turn is backed by a chamber packed with 
grease under pressure. Dirt and grout 
cannot seep past these seals. 

In addition, there are a number of other 
refinements which have been made on this 
mixer. The drum lock is fool-proof; the 
machine can be easily towed; the engine 
cover opens away from the shoveling side 
and protects the engine and gear box from 
sand and dirt; the discharge lip is con 
stricted to prevent undue splashing; 
the controls are simple and within easy 
reach of the operator; the low shoveling 
height saves time and back work 

For further information on this machine, 
write to the Chain Belt Company, 16” 
West Bruce St., Milwaukee, Wis. Ask 
for Bulletin No. 383. 
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-hmond Screw Anchor 
Expands Its Plant 


RicHMOND ScrREW ANCHOR Co., 
.nufacturers of concrete form ty- 
ices of all kinds, has recently 
816-838 Liberty Ave., Brooklyn, 
“ \ In this new home, the Company 
' bled its office, manufacturing, 
shit v, and storage space. 


Double Bucket Carryall 


DeSIGNED TO GIVE increased yardage 
with DS tractor power, R. G. LeTourneau, 
Inc , has introduced the Model LU Carry- 
all cable-controlled scraper with a struck 
-apacity of 15 and a heaped capacity of 


~ 


The double bucket feature incorporated 
in the Model LU gives the effect of loading 
two small Carryalls successively. After 
the first bucket is loaded to capacity, it is 
permitted to travel back on rollers, thus 
reducing loading resistance and giving 
larger possible loads for expended tractor 


effort. The second or front section of 
the bowl is then easily loaded with the D8 
tractor power. In spite of the large ca- 
pacity bowl the cutting edge is only 8 ft 
6 in. wide. 

Positive, wipe-out ejection tailgate 
gives accurate control of spread, elimi- 
nating the necessity for secondary spread- 
ing tools, and empties the bowl completely 
and quickly of the stickiest materials. 
Single dead-ended cable on either side 
of the bowl pulls the tailgate from the 
vertical load center. To keep the sheaves 
entirely free from dirt, cable is dead ended 
on the apron and a sliding block sheave 
assembly mounted upon springpipe. In 
order to make the Model LU adaptable 
for all types of job conditions, it may be 
equipped with a large variety of tire sizes 


Paving Vibrator 


BLaw-Knox Co., Pittsburgh, Penna., 
has developed a concrete vibrator of the 
surface type which may be operated in 
conjunction with either its new paving 
spreader or its finishing machine. 

The vibrator pan is made of abrasion 
resistant steel, assembled with high ten- 
sile alloy steel bolts and lock nuts. While 
if light weight construction, the pan has a 


sufficiently deep section to obtain strength 
and rigidity. The vibrators consist of 
unbalanced retors mounted on the pan, 
two used for models accommodating up 


to 12 ft pavement widths and four on the 
lull width machines. The center of 
gravity of the rotating member is readily 
adjustable to vary the amplitude of the 
Vibration; the frequency, normally 4,200 
per mun, is likewise adjustable. 
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Announcing 


“COFFERDAMS” 


By Lazarus White and Edmund Astley Prentis, 


the authors of ‘’Underpinning”’ 


The upper Mississippi River Improvement cost $150,000,000 and 
consists of 26 movable dams and locks, each one involving the con- 
struction of at least three large cofferdams. Never before have coffer- 
dams been used on such an extensive scale. 


The authors, as contractors for six years, were directly responsible for 
the design and execution of difficult work in connection with several 


of these Mississippi locks and dams. 


This book is written to make 


readily accessible to engineers and contractors the knowledge of 
cofferdams gained chiefly on this Mississippi project. 


304 PAGES 


PRICE $7.50 


Published by 


COLUMBIA UNIVERSITY PRESS 


NEW YORK CITY 


GIVES YOU EASIER, 
FASTER, AND SAFER 
CONSTRUCTION ON... 


SEWER TUNNELS 
TRAFFIC TUNNELS 
RAILROAD TUNNELS 
CAISSONS & SHAFTS 


Commercial Liner Plates fab- 
ricated with or without corru- 
gations find important applica- 
tions in all the above ground 
support requirements. 


They offer a money and mate- 
rials*saving method of driving 
tunnels and shafts. 

Engineers interested in mod- 


ern tunnel construction should 
have our Booklet. 


Write. 


Midget Chlor-O-Feeder with ‘“See-Thru’’ Reagent End 
Patent Pending on “See-Thru” construction) 


ANY CHEMICAL 
FEEDING JOB! 


Engineers and Contractors know 
“Proportioneers% Chemical Feed- 
ers for hypo-chlorination jobs in 
water plants (see illustration), ferric 
feeding jobs in sewage plants, and 
for water purification work in swim- 
ming pool service. These devices 
are useful for feeding chemical solu- 
tions in“practically any service. 
Technical advice will be gladly fur- 
nished. 


% PROPORTIONEERS, INC. % 


Chemical Feeder Headquarters 


14 Codding St. Providence, R. |. 
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WORLD FAMOUS FOR 74 YEARS 


Transits and Levels for Civil and 
Mining Engineers 


Buff precision and design are 

continuously in the forefront. 
| eer and contractors know that 
BUFF performance is accurate and sure— 
with adjustments that hold permanently. 


THE BUFF “‘X"’ TELESCOPE 


has the finest and highest definition and 
py wo lens system. It is useful when 
the light is dim. 


Buff is used almost exclusively on 
the largest works in this country 
mada and Mexico and 


Astronomical lens experts. 
All makes— intelligently repaired and 
regraduated by Factory Experts. 


The finest work at the LOWEST 
POSSIBLE COST. Reliability and guar- 
enteed work. A special Souvenir Plumb 
Bob sent gratis to graduate Civil En- 
gineers. 


me Greatest 
me Hardest anomie 
me Simplest  oesien 


Buff & Buff Company 


Jamaica Plain, Massachusetts 


roe 


| 9 The Last Word 
| in Engineering 
| 


It will never be written— 
the last word in civil engi- 
neering. Modern practice 
continually improves upon 
the methods of yesterday 
or years past. 


The Manuals of Engineer- 
ing Practice, as periodi- 
cally issued by the Society, 
are “the last word’ or 
records of past practice, 
dependent upon the dates 
of publication. They are 
essential records. 


Are your files complete with the twenty manuals pub- 
lished to date? 


THE AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 West 39th Street New York, N. Y. 
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INDEX OF 


DRAINAGE 
Lock Joint Pipe Co. 


ALUMINUM, STRUCTURAL 
Aluminum Co. of America 
Reynolds Metals Co. 


ANCHORS FOR FENDERS AND TUNNEL 
Forms 
Richmond Screw Anchor Co., Inc. 


ASPHALT 
Texas Co. 


AvuToMATIC VALVE CONTROLS 
Philadelphia Gear Works 


Bars, ALUMINUM 
Aluminum Co. of America 


BARS AND STRUCTURALS, STANDARD 
anD Wipe PLANGE 
Weirton Steel Co. 


BARGES, STEEL 
American Bridge Co. 
Chicago Bridge & Iron Co 


Bins, STORAGE 
American Bridge Co 
Chicago Bridge & Iron Co. 


Brower Pires, Steet, FOR VENTILA- 
TION PuRPOSES 
Lock Joint Pipe Co. 


Bortnoes, Test 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


Brick, PaAvInG 
National Paving Brick Assn. 


BrRipGEs 
American Bridge Co 


BUILDINGS, STEEL 
American Bridge Co 


CAISSONS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc. 


Cement, Hios - Earty - STRENGTH 
PORTLAND 
Lone Star Cement Corp. 


CeMENT, PORTLAND 
Lone Star Cement Corp. 
Portland Cement Assn 


Cuemica Freepers, Warer AND 
SEWERAGE 
Proportioneers, Inc 


Coto Mix 
Texas Co 


ROLLED SHEETS 
Weirton Steel Co 


Rotiep 
Weirton Steel Co 


Concrete Form Ancnors, Woop or 
Steet Forms, Licut ANpD 
Heavy CONSTRUCTION 

Richmond Screw Anchor Co, Inc. 


CONTRACTORS 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


Corrvucarsep ALUMINUM 
Aluminum Co. of America 


Cutverts, Cast [Ron 
Cast Iron Pipe Research Assn. 
U. S. Pipe & Foundry Co. 


Cutverts, Retnrorcep Concrere 
Lock Joint Pipe Co. 


DRAFTING MACHINES 
Keuffel & Esser Co. 


Dratns, Retnrorcep CONCRETE 
Lock Joint Pipe Co. 


Dust 
Texas Co. 


Vou, Nag 


PRODUCTS 


EnGtnes, STATIONARY, Diese: ame 
Gas 
Caterpillar Tractor Co. 


ENGINEERS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Ing 


Freeper Pumps, WATER AND 
AGE 
Proportioneers, Inc. 


FLoorinc, ALUMINUM 
Aluminum Co. of America 


Fou Propucts 
Reynolds Metals Co. 


Form CLAMPs, CONCRETE Wat Gow 
STRUCTION 
Richmond Screw Anchor Co., 


Form Tres, Concrete Watt Gow 
STRUCTION 
Richmond Screw Anchor 


FOUNDATIONS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 
Union Metal Mfg. Co. 


GALVANIZED STEEL SHEETS 
Weirton Steel Co. 


GaASHOLDERS 
Chicago Bridge & Iron Co 


Gears, Cur 
Philadelphia Gear Works 


Gears, 
Philadelphia Gear Works 


Gears, RAWHIDE AND Non-Meratuc 
Philadelphia Gear Works 


Grapers, ELEVATING 
Caterpillar Tractor Co. 


Grapers, Moror 
Caterpillar Tractor Co. 


Grapers, TRACTOR Orn Horse Draws 
Caterpillar Tractor Co. 


Hanotnc Devices ror 
Richmond Screw Anchor Co., Ine 


Heavy STAMPINGS 
Commercial Shearing & Stamping 
Co. 


Hot ROLLED Sueers 
Weirton Steel Co. 


Hot Stripe 
Weirton Steel Co. 


Inks, WATERPROOF, PiGMentT, Daa® 
ING 
Keuffel & Esser Co 


INSTRUMENTS 
Buff & Buff Co 
Keuffel & Esser Co. 
Polarizing Instrument Co 


InsuLATION, ALUMINUM For 
Reynolds Metals Co. 


LATHING, FABRICATED METAI 
Reynolds Metals Co. 


LETTERING GUIDES 
Keuffel & Esser Co 


LEVELS 
Buff & Buff Co. 
Keuffel & Esser Co 


Liners, TUNNEL 
Commercial Shearing & Stampeag 
Co. 


Nicket ANDITSALLOYS 
International Nickel Co.. 


Continued on page 2) 
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